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‘FREE ALCOHOL FOR INDUSTRIAL PURPOSES, 

There is an important measure before Congress, 
Known as the Boutelle free alcohol bill, which should 
Command universal support, once its purpose and 
Scope are understood. The bill provides that alcohol 
for use in manufacturing and the industrial arts shall 
be free of tax, when suitably denaturized or made un- 
drinkable by a mixture with noxious substances. The 
United States is the only leading commercial nation 
in the world that fails to make a distinction in the 
matter of taxation between distilled spirits intended 
for consumption, and alcohol intended for industrial 
purposes. All Huropean nations permit the use of 
alcohol free of tax, when it has been denaturized in 
accordance with officially prescribed processes, and 
this for the reason that it is established as a sound 
principle of government that industrial alcohol should 
be made as cheap as possible. In Germany the laws 
upon this subject are particularly effective. As the 
matter now stands with us, industrial alcohol and 
alcohol for beverages are treated alike, being both 
classed as distilled spirits and subjected to a tax of 
$1.16 on the proof gallon of 50 per cent alcohol, which 
is the normal strength of alcoholic beverages. The 
strength of commercial alcohol is 94 per cent, and as 
this is 1.88 times the strength of the proof gallon, the 
tax on it is nearly $2.07 per gallon. 

Now alcohol as a subject of manufacture may be 
purchased cheaply and with ease. The Department 
of Agriculture reports that 94 per cent alcohol, if it 
were not taxed, could be sold profitably for about 15 
cents per gallon, and other authorities have asserted 
that, under the large demand that would result were 
the tax removed and under favorable conditions of 
manufacture, it could be sold at a profit for 10 cents 
per gailon. As matters, now stand, however, manufac- 
turers have been driven to adopt substitutes usually 
more expensive than untaxed alcohol, and frequently 
dangerous. Among such substitutes may be men- 
tioned wood alcohol, naphtha, acetic acid, carbon bi- 
sulphide, gasoline, and many others. All of these sub- 
stitutes are free from tax, and they are resorted to, 
not because they are better than grain alcohol, but 
because under the existing conditions they are cheaper. 

The general public has but little idea how widely 
extended is the use of alcohol in all countries where 
it is not taxed. It is a better fuel for internal com- 
bustion engines and, therefore, for the automobile, 
than gasoline. It is preferable for domestic cooking 
cand heating; and as an illuminant when used with 
.an incandescent mantle, it is superior to kerosene and 
rivals the electric light. Alcohol is necessary in the 
manufacture of a thousand different articles, and it 
is a serious item of expense in making varnishes, 
lacquers, gilding, and bronzing. It is used as a solvent 
in the manufacture of hats, straw goods and fine shoes. 
One and a quarter pounds of alcohol are consumed in 
making’ one pound of the best smokeless powder, and 
it is claimed that the present tax more than doubles 
the cost of this important commodity to the govern- 
ment. Jt enters also largely into the manufacture of 
gelluloid, with its many dependent industries; hence, 
it affects the interest of the photographer. It is one 
of the most important of the costly raw materials in 
the manutacture of various colors for silk, cotton, 
and woolen goods, wall paper and printer’s inks, and 
in dyeing it is a valuable agent in fixing the colors. 
Indeed, the majority of the manufacturers in this 
country make use of alcohol or some derivative there- 
from, to a greater or less extent in the production of 
their goods. There are some industries that have been 
driven out of the country altogether by the present 
tax, a case in point being fulminate of mercury, the 
explosive material of percussion caps, which is now 
imported from Canada at a cost from one dollar to 
one dollar and fifty cents per pound cheaper than it 
can be made here. 
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The benefits resulting from the repeal of the alcohol 
tax would be felt immediately by both the maker and 
user of the automobile. At present gasoline is prac- 
tically the only motor fuel available, and there is no 
doubt the development of the automobile is handi- 
capped somewhat by the present price of this fuel, to 
say nothing of the apprehension that it will steadily 
increase in price with the development of the automo- 
bile industry. Alcohol has been tested very exten- 
sively abroad, and it is considered in France to be in 
every way a superior fuel to gasoline, being free from 
all obnoxious qualities, and far less dangerous to the 
user. 

It is claimed by the sponsors of this bill, and we 
think with every show of probability, that the removal 
of the tax and the cheapening of this easily-made and 
extremely useful commodity would, in addition to its 
indirect benefits to the many industries affected, so 
stimulate its manufacture as to result in the develop- 
ment of an entirely new industry that would afford a 
promising field for the investment of capital and for 
the employment on a large and increasing scale of 
laboi. It is also claimed, and we think on good eco- 
nomic grounds, that the reduction of government rev- 
enues due to the repeal of the tax would be more than 
compensated by the increased demand for other articles 
that are the subjects of taxation, whose cost would be 
considerably reduced were grain alcohol exempted. 

a 
INDIAN SUMMER. 

No period of the year excels in loveliness the one 
sometimes known as “the fifth season.” Beginning 
about the middle of October, it is often prolonged into 
December. Its characteristics are a calm, soft, hazy 
atmosphere, through which day after day the sun, 
shorn of his beams, rises and sets like a sphere- of 
copper or gold, according to each beholder’s degree 
of poetic perception. Sounds at great distances are 
distinctly audible. Objects, unless close by, are dis- 
cerned with difficulty. All nature, as if to prepare 
itself against the blasts of winter, appears somnolent. 
The mornings are cool, with lowland fogs soon dissi- 
pated by the sun, and the atmosphere maintains a 
stillness which scarcely stirs the richly-tinted but 
rapidly-fading foliage. 

The northern hemisphere enjoys the finest displays 
of this supplementary season, the geographic limits 
of which the records of meteorologists and climato- 
logists enable us to define. Its characteristics are 
particularly noticeable in the far Northwest. Mat- 
thew Macfie, F. R. G. §S., is authority for the state- 
ment that in Vancouver Island and other portions of 
British America there is a second growth of verdure 
lasting until after Christmas. This period annually 
beautifies the zone running through New England and 
Canada westward to Lakes Michigan and Superior, 
thence southwestward to Kansas and Nebraska, and, 
including Minnesota, the Dakotas, Montana, Idaho, 
Wyoming, Washington, Oregon, and Northern Cali- 
fornia, northwestward over British America to the 
Arctic Circle. While it does not extend into the 
lower limits of the United States, it is referred to by 
two or three of the historians of Mexico. 

Formerly the smokiness, and the somewhat greater 
degree of warmth, were thought to be caused by moun- 
tain fires, or the burning of the vegetable decidua col- 
lected in the autumn for that purpose. The haze and 
increased warmth are due to the annual formation of 
what has been termed the “aerial Gulf Stream,’’ or 
“vapor plame.” This high current, generated in 
equatorial seas by ascending masses of vapor-charged 
air, flows northward through the upper atmosphere, 
oversweeps the Southern and Gulf States, and descends 
toward the earth or ocean as it approaches New Eng- 
land and Canada on its journey toward the polar 
circle. In the afternoon and night, when the earth 
throws off the heat received during the day, especial- 
ly in the autumn weeks, when the temperature is 
declining and the capacity of the air to retain moisture 
is on the decrease, the presence of this mantle of 
vapor arrests radiation. The heat-absorbing power 
of this “blanket of aqueous vapor” has been clearly 
demonstrated by Prof. Tyndall. Covering the remain- 
ing vegetation and the harvests as with a shield, it pro- 
tracts the grain-ripening period to meet the necessities 
of the higher latitudes. 

The earliest explorers of America recorded their 
appreciation of the beauties of this season, but did 
not assign to it a specific name. Our pioneer histori- 
ans, notably Jefferson, note its features as among the 
most fascinating exhibited by our climate, but do not 
designate it as “Indian summer,” a name which now 
belongs to it by the common consent of the people 
of the United States, Canada, Australia, and a portion 
of Europe. 

The first recorded appearance of the name “Indian 
summer” is found under date of October 13, 1794, in 
the journal of Major Ebenezer Denny, an army officer 
stationed at Fort Le Beuf, near the site of the present 
city of Erie, Pa. The term seems to have been al- 
ready well known and clearly recognized. The New 
England tradition is that the term “Indian summer” 
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is derived from the prevalence, at that time, of the 
southwest winds, which the Indians supposed to be 
sent as a peculiar favor from their good deity, Couta- 
nowoit, to whom, says the Rev. James Freeman, they 
believed they would go when they died. 

A more logical reason is that, in many portions of 
the United States, it was the Indian’s hunting season, 
not only on account of the plenty and perfect condi- 
tion of the game, but because of the density of the 
atmosphere, which favored a close and unsuspected 
approach to the creature pursued. Among the Indians 
of the Northwest, it was the period between the gath- 
ering and storing of summer supplies and the selection 
of winter quarters in the haunts of large game. Hence, 
Indian summer in that region was the season of migra- 
tion, its mildness being favorable for journeys. On 
being asked when they intended to go to their hunt- 
ing-grounds, their usual reply was: ‘‘When the Great 
Spirit sends us our fall summer.’’ Persons whose im- 
aginations are sufficiently vivid may find in the ap- 
pearance of the November sun. a resemblance to the 
Indian complexion. 

According to the exhaustive researches of Mr. Al- 
bert Matthews, the term “Indian summer” first made 
its appearance in the last decade of the eighteenth 
century; was “established about twenty years after 
its earliest appearance; had spread to New England 
about 1798, to New York by 1809, to Canada by 1821, 
and to New England by 1830.” Mr. Matthews states 
that it “is not merely an Americanism, but has be- 
come part of the English language in its widest sense, 
having actually supplanted in England expressions 
which had there been in vogue for centuries, and 
is now heard among English-speaking people through- 
out the world; that it has been adopted by the poets; 
that it has been employed in a beautiful figurative 
sense, aS applied to the declining years of a man’s 
life; and that it has given rise to much picturesque 
if also to some fantastic writing.” 

This season is well defined in England. It is pecu- 
liar also to central Europe. In the old world as in 
the new it is characterized by dry fogs, a glowing sky, 
absence of heavy rain, and mild temperature. In 
different localities it is known by the names of vari- 
cus saints and religious festivals, all of which are 
celebrated in the autumn months of the calendar. In 
England its early name was “All Hallows’ summer.” 
In Wales and Belgium it is known as “St. Michael’s 
summer,” in Germany as “St. Gall’s summer” and the 
“summer of old women,’ in Bohemia as “St. Wences- 
laus’ summer,’ in Sweden as “St. Bridget’s summer,” 
and in Lombardy as “St. Theresa’s summer.” 

In Belgium, most gorgeous are the Indian summer 
displays in the vicinities of St. Hubert and in the 
celebrated old forest of Ardennes, which localities, at 
this season, doubtless taught Van Dyck, Rubens, and 
other Flemish painters their brilliancy of color. 
Among other European names for this period are “the 
after-heat” and “the red leat.” 

In some portions of France it is named in honor of 
St. Denis, but is chiefly known as “St. Martin’s sum- 
mer,” to keep in pious memory the bishop-saint who 
died at Tours in 397, having successfully brought to 
Christianity every person in his diocese. He changed 
an autumn festival in honor of Bacchus to a Christian 
celebration; and centuries after it became his own 
day in the calendar (November 11), it was still bur- 
dened with heathen usages. To this day St. Martin is 
the patron of drunkards who are endeavoring to re- 
form. Not only is “St. Martin’s summer” the most 
charming period of the year in France, but -it is identi- 
fied with the good cheer and hilarity of the vintage, as 
well as with the abundance of the harvest and the 
chase. 

This season’s influence extends over Prussia, Aus- 
tria, and Hungary. Its close marks also the passing 
of the deadly miasma from the Pontine marshes. The 
beauty of Lakes Como, Maggiore, and Garda is never 
seen to better advantage than during this golden 
period. Covering the vintage time of Greece, it in- 
sensibly merges into the days which, immediately 
preceding and succeeding the winter solstice, were 
known to the Hellenes as the “halcyon days,” because 
at that period the halcyon brooded. Their winter seas 
were then free trom storms. 

In Indian summer and ali its cognates Nature dis- 
closes a brighter purpose than mere scenic display. 
In it may be recognized the gigantic and ever-active 
atmospheric forces, which not only temper the regions 
from which the sun makes an early autumnal retreat, 
but ordain fertility, verdure, and health over vast 
territories of the earth. 
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Steatite or soapstone, Mg;H,Si,O,,, gives very good 
fibers when fused to a clear bead in an illuminating 
gas-oxygen blowpipe. flame working small and steady, 
and then drawn. The fibers become brittle if afterward 
heated in a Bunsen flame. The fibers show all the 
characteristic properties of fused quartz, and the ma- 
terial is readily obtained from an old gas-burner 
(steatite hardened by heat). 
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TURPENTINE DERIVATIVES. 
BY DR. L. REUTER. 

Referring to the interesting paper on ‘Pine Prod- 
ucts,” written by Mr: Th. W. Pritchard for the ScrEen- 
TIFIC AMERICAN SUPPLEMENT, I would like to say that 
there are several important products made in Ger- 
many from American spirits of turpentine which 
are not as yet manufactured in the United States; 
these products are terpin hydrate and terpineol. 

The first named article, the terpin hydrate, has at- 
tained such an importance as a valuable remedy, that 
it has even found a place in the U. 8S, Pharmacopeia, 
where its properties are fully described and methods 
given for the examination of its purity. 

Although prepared from turpentine, terpin hydrate 
is, when chemically pure, an absolutely odorless sub: 
stance and crystallizes in beautiful colorless prisms. 
It is used as expectorant, antiseptic, diuretic and dia- 
phoretic in bronchial affections, whooping cough, 
throat affections, tuberculosis, and many other diseases, 
and it is employed so extensively, that about 35,- 
000 pounds of it are imported from Germany, where it 
is manufactured in chemical factories exclusively from 
American spirits of turpentine. Being a chemical com- 
pound under the regulations of the Tariff Act of July 
24, 1897, it has to pay a duty of 25 per cent ad vatorem 
on entering this country. 

The second turpentine derivative not yet manufac- 
tured here is terpineol or synthetical lilac; it is an oily 
liquid and possesses a very agreeable odor which is 
almost identical with that of lilac flowers; it is used 
as a base for quite a number of perfume compositions, 
and a solution of it in alcohol mixed with some helio- 
tropine, etc., is considered to be one of the best lotions 
which we have for scalp and face. 

About 45,000 pounds of terpineol are annually im- 
ported from Germany; like terpin hydrate it pays a 
duty of 25 per cent ad valorem. 

Before entering into the details of the manufacture 
of these two articles, I wish to state that the proper 
locality where the same could be cheapest and best 
manufactured, is the southern part of this country, 
especially the pine-regions, where spirits of turpentine 
is made on a large scale either from turpentine or 
by distillation of pine wood. In these districts the man- 
ufacture of the above mentioned and of other even 
more important turpentine-derivatives like synthetical 
eucalyptol, synthetical borneol, the latter being manu- 
factured to a very great extent at Leipsic for consump- 
tion in the Far East, synthetical camphor, etc., should 
be developed, and it would be an easy task to supply 
the world from here with articles of as good a quality 
and as cheaply or cheaper than German factories. 

American manufacturers would have a further ad- 
vantage in so far as they could use certain discolored 
grades of turpentine or grades obtained from pine 
wood by destructive distillation and containing traces 
of creosote, etc. That such cheaper grades can be 
used for manufacturing purposes, that the yields and 
the quality of the final products are perfectly satisfac- 
tory, and that the products are identical with those 
made from the purest spirits, I can confirm from my 
long practical experience in that special line of manu- 
facturing. 

Two methods are used in these days for the man- 
ufacture of terpin hydrate—the first of which consists 
in exposing to the air in flat dishes a mixture of spir- 
its of turpentine, nitric acid, and alcohol, separating 
the crystals which are formed after some time and 
purifying the same by recrystallization. This method 
can be used profitably, especially in such countries 
where the price of alcohol for industrial purposes 
amounts to less than one-tenth of that to be paid in 
this country. 

I used this method successfully for a number of 
years and while experimenting with the mother- 
liquors, left after the separation of the terpin hydrate 
crystals, I made a very interesting discovery, which 
will, if technically fully developed, open new and im- 
portant opportunities for the development of industry 
and commerce in the South. 

While experimenting, as stated, with the mother- 
liquors of the terpin hydrate manufacture for the pur- 
pose of finding a better outlet for that by-product than 
that for which it has been used, namely for var- 
nishes, etc., I discovered that it contained up to 5 per 
cent and sometimes even as much as 9 per cent of 
eucalyptol, which is the most valuable constituent of 
the oil of certain eucalyptus species, especially of Huca- 
lyptus globulus, Labillardiére, the Australian blue-gum 
tree. Thanks to the indefatigable labors of Hon. Abbot 
Kinney, Hon. Ellwood Cooper, Mr. A. Campbell-John- 
ston and others, that tree is now extensively cultivated 
in Southern California. Many tons of eucalyptus oil 
are consumed in this country, 90 per cent of which 
is imported from Australia by way of England; and also 
very large quantities of eucalyptol, extracted by special 
methods from eucalyptus oil in German chemical fac- 
tories, are imported in the United States, paying a duty 
ot 25 per cent ad valorem, $1.00 to $1.20 being realized 
per pound for that quality which answers the require- 
ments of the U. S. Pharmacopeia. 
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As the eucalyptol which I obtained as by-product in 
the manufacture of terpin hydrate is chemically and 
physiologically identical with the natural eucalyptol, 
it is only a question of time when it will ultimately be 
made from spirits of turpentine exclusively, and as 
any cheaper grade of spirits can be used for making 
eucalyptol, the most favorable locality for its manu- 
facture will’ naturally be the pine districts of the 
South. 

When the process of making eucalyptol from turpen- 
tine will be fully developed in this country, it will be- 
come necessary to protect that new industry by a pro- 
hibitive duty of at least 50 cents for each pound of 
eucalyptol and also 50 cents for each pound of eucalyp- 
tus oil “containing 20 per cent and more eucalyptol.” 
It would not do to impose only a duty on eucalyptol, 
as it is very probable that if only the duty on that 
article is raised, it will be invoiced and imported as 
oil of eucalyptus. While a duty of 50 cents on each 
pound of eucalyptus oil containing 20 per cent or more 
of eucalyptol would protect the manufacture of syn- 
thetical eucalyptol, the duty on ordinary eucalyptus 
oil, which contains principally phellandrene and only 
a very small quantity of eucalyptol, could remain as 
fixed by paragraph 3 of the Tariff Act of July 24, 1897, 
namely 25 per cent ad valorem. Of course, it is to be 
expected then that the Treasury Department will have 
all the imported eucalyptus oil examined chemically 
as to the percentage of eucalyptol it contains. 

And now a few words in regard to the manufac- 
ture of synthetical camphor from spirits of turpentine. 
In the ScIENTIFIC AMERICAN of November 21, 1903, an 
interesting paper was published concerning the manu- 
facture of this article at Port Chester; unfortunately 
the manufacture has recently been abandoned, prob- 
ably because of the great expense of materials. The 
proper locality to manufacture this article would have 
been the South, for the following reasons: The two 
principal raw materials entering in the manufacture 
of synthetical camphor are spirits of turpentine and 
oxalic acid; in regard to the first item, the spirits, I 
have to say, the cheaper grades of that article, viz., 
such as are obtained in the destructive distillation of 
pine wood and containing traces of creosote, will do for 
making camphor, and such grades could have been pur- 
chased in the South for less than half the price which 
had to be paid for the pure market article. Also ex- 
penses for shipping of raw materials, for barrels, etc., 
would have been reduced to a minimum if that indus- 
try had been started in the turpentine districts. As a 
matter of fact, every young industry needs conscien- 
tious and conservative development, and the nearer the 
factory is located to the source of the raw materials 
the more independent will it become and the more 
profitable will it prove to be in the end. 

The second raw material for the making of camphor 
is oxalic acid. Though some of that article is manu- 
factured in this country, there is still a considerable 
quantity imported. In 1903, 5,363,646 pounds, valued 
at $257,289, were imported. Oxalic acid is on the free 
list of the tariff of 1897 and that is the reason why its 
manufacture has not been developed. If the fact 
is considered, that the principal raw material for 
making oxalic acid is sawdust, which goes to waste or 
is obtainable nowhere cheaper than in the lumber dis- 
tricts of this country, it is evident that oxalic acid can 
be made here as cheap or cheaper than anywhere else. 

In my opinion both industries, the manufacture of 
oxalic acid and of synthetical camphor, should be taken 
up jointly in the South by one and the same company. 
Oxalic acid at manufacturing cost price would natur- 
ally be a good deal cheaper than the article purchased 
from other manufacturers or from importers, and, at 
the same time, all oxalic mother-liquors could more 
easily and more cheaply be re-converted into oxalic acid. 

But why not go a step further? Why not protect 
such important industries by prohibitive duties, espe 
cially if such industries can stand exclusively on do- 
mestic raw materials? If on crude camphor, which 
enters duty free, a duty of 50 cents per pound is im- 
posed (imports, 1902, 1,831,058 pounds, $576,405; 1903, 
2,508,420 pounds, $764,403) ; on refined camphor instead 
of the present duty rate of only 6 cents per pound also 
a duty of 50 cents per pound and on oxalic acid a duty 
of 10 cents per pound, there can certainly be no doubt 
that the above-mentioned industries depending solely 
on American materials would flourish and become very 
profitable enterprises. The country at large would 
learn to become independent from imported crude ma- 
terials and would stand on its vast resources; and last, 
but not least, the Southern States would be brought 
on a better footing with the manufacturing States and 
on a higher level generally. 

Several patents for the manufacture of synthetical 
camphor from spirits of turpentine have been granted 
here and in Germany. A number of chemists are ac- 
tively engaged in the scientific laboratories of large 
factories in Germany to develop the technical process 
of making camphor. It is not to be doubted that the 
synthesis of camphor will be realized in the near fu- 
ture and that some day we shall read in the news- 
papers that Germany does not need natural camphor 
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from the Far East any longer, that she succeeded in 
standing on her own resources in regard to camphor as 
she succeeded so gloriously in making herself independ- 
ent from natural indigo by carrying out on the grand- 
est scale the manufacture of synthetical indigo from 
coal tar. 

It is to be hoped that when this time arrives the 
problem of manufacturing synthetical camphor will 
also have been solved in this country. Likewise, that 
our far-sighted philanthropists, who so liberally provide 
enormous annual sums for medical, electrical, and 
general engineering sciences, will have recognized the 
necessity of providing means for original synthetical 
research-work, a science of greatest practical import- 
ance, which thus far has been utterly neglected in this 
country, and which will prove not only a blessing to 
organic-synthetic chemistry, but through it, to hu- 
manity at large. 


— or __—“— 
SCIENCE NOTES. 

A discovery of considerable importance was made 
in August last at Suse, the ancient Segusio, in the 
province of Turin. Some excavations were being 
made near the Arch of Augustus at a place which has 
already yielded some objects of great value. At a 
depth of six feet or more a colossal man’s head was 
found. It is of bronze and is double the natural size. 
The head is of excellent workmanship, and is well 
preserved. It is supposed that the head belonged to a 
statue of the minister of Augustus, Marcus Vipsanius 
Agrippa, who was the husband of Julia, daughter of 
Augustus. Agrippa was the grandfather of Caligula 
and the great-grandfather of Nero. He died in the 
year 12 B. C. The excavations are being continued, 
in the hope of further finds. 


M. Gauckler has recently given an account of the 
results which have been obtained by the exploring ex- 
pedition in the region of North Africa which was 
formerly known as the limes Tripotitanus. The ex- 
plorations are being carried on by the Tunisian So- 
ciety of Antiquities and Arts, of which this eminent 
savant is the head. The society is aided by the offi- 
cials of that country. Among others is the recent 
discovery of Lieut. Pericaud. At 10 miles from the 
post of Matmata, in the most remote part of the moun- 
tainous mass of the same name, he discovered a forti- 
fied Roman farm, which is the most important of the 
remains hitherto found in this region. The Roman 
civilization, of which this is a trace, was established 
in the south of Tunisia in the second and third cen- 
turies A. D., following the military occupation of the 
country. 


From his previous experiments on the action of 
N-rays Charpentier has been led to inquire whether 
there is a specific reinforcement when there is placed 
near a sensorial organ or the corresponding nervous 
centers the physical excitant capable of acting upon 
them. He finds, for instance, that when a phosphor- 
escent screen is made having for base an odoriferous 
substance, the luminosity of this screen is increased 
opposite the nervous centers, especially near certain 
of them which may be called olfactory points. Simi- 
lar effects occur in the case of the organs of vision 
and the related nervous centers when a screen with 
a luminous base is used. It is inferred from the ex- 
periments: (1) that the sensorial nervous centers 
are specifically different; (2) that there is a certain 
adaptation not only between physical agents and the 
sensorial agents destined to receive them, but between 
these agents and the nervous centers which perceive 
them after reception by the sensorial agent; (3) that 
there are certain common properties implying analogy 
of nature between sensorial excitants and the peri- 
pheral or central nervous organs destined for their 
perception, since they show by the sort of specific 
resonance referre@ to, analogous emissive properties. 


In a recent issue of the Archives des Sciences 
Physiques et Naturelles, Messrs. Jacquerod and Perrot 
record their investigation on the melting point of 
gold and the expansion of some gases between 0 deg. 
and 1,000 deg. C. The thermometer used was a gas 
thermometer, in which the glass bulb was replaced 
by a bulb of silica soldered to a capillary tube con- 
nected with the manometer and likewise made of 
silica, this being a very refractory material, whose 
expansion is about twenty times less than that of 
platinum. A piece of gold wire, placed beside the 
bulb in an electrically-heated furnace, closed an alter- 
nating electric circuit including a telephone; the lat- 
ter would cease vibrating at the moment of melting. 
According to these experiments, the melting point of 
gold on the nitrogen thermometer scale (with constant 
volume) would be in the neighborhood of 1,067 deg. 
C. On the other hand, it is shown that the average 
coefficients of expansion of nitrogen, oxygen, air, and 
carbon monoxide, between 0 deg. and 1,000 deg. C. may 
be taken as identical, whereas the coefficient of car- 
bonic acid is somewhat less than its value between 0 
deg. and 100 deg. C. These experiments are to be re- 
peated with helium thermometers. 
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PENETRATION OF MERCURY BY SEED RADICELS, 
BY EMILE @UARIiNI. 

Herr Ph. van Harreveld has recently made some 
curious experiments upon the interesting subject of 
the penetration of mercury by the radicels of germi- 
nating seeds floating upon the metal. The phenomenon 
has given rise to much controversy and is singularly 
paradoxical when we take into consideration the great 
density of mercury as compared with that of a 
seed. The first mention of this curious prenomenon 
dates back to 1829, when M. T. Pinot presented to the 
Academy of Sciences of Paris a 
memoir upon the subject under 
consideration. He had caused the 
germination of seeds floating free- 
ly upon mercury, and had seen 
their radicels penetrate the latter 
to a greater depth than was com- 
patible with the laws of hydro- 
statics. Although the weight of 
the seeds was less than the pres- 
sure of the mercury in a contrary 
direction, the radicels neverthe- 
less penetrated the metal. In 
order to explain the phenomenon, 
it was necessary, aS was then 
thought, to have recourse to a 
particular vital force. Dutrochet 
repeated the experiment during 
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and a half to the paraffine before the radicels are made 
to emerge from the mercury. 

According to Herr van Harreveld, MM. Dutrochet, 
Durand, Hofmeister, and Sachs too lightly refuted the 
observations of Pinot and Wigand, and MM. Mulder, 
Goeppert, and Poyer did not really effect a penetra- 
tion such as was witnessed by Pinot, since they fixed 
the seeds too slightly. Poyer determined the depth 
to which the radicels penetrate by putting a stratum 
of mercury above one of water. The two strata were 


separated by a platinum grille covered with a piece of 


the same year, but was unsuccess- 
ful. Nevertheless, C. Mulder, in 
1829, H. R. Goeppert, in 1831, and 
Poyer, in 1844, confirmed the ac- 
curacy of Pinot’s observations. 
In 1845, Durant claimed that the radicels would not 
penetrate unless the seeds were fixed by a coating 
composed of mercury and organic substances of the 
seed soluble in water. In 1854, the phenomenon ob- 
served by Pinot was confirmed anew by A. Wigand, 
but denied in 1860 by Hofmeister and again in 1865 by 
the celebrated botanist Sachs. 

The matter has now been definitely settled by the 
experiments of Herr van Harreveld, in whose opinion 
the seed’ is fixed by the molecular pressure of the 
water which ascends through capillarity around it. 
In fact it is necessary always to put a little water 
upon the mercury in order to keep up the germination 
of the seeds. The extent of the upward pressure of 
the mercury and the downward molecular pressure 
of the water can be calculated approximately. The 
latter is greater than the difference between the weight 
of the seed and the pressure of the mercury. Moreover, 
Herr van Harreveld repeated the experiment of Pinot 
with a very sensitive scale beam. He balanced the 
weight of the seed by a small piece of paraffine, both 
the former and the latter being placed at the ends of 
the beam. In this case, the molecular pressure alone 
must have surmounted the upward pressure, since the 
radicels of the seed employed (that of Lathyrus odor- 
atus) penetrated to a depth of nearly three-tenths of 
an inch. It is possible even to add a weight of a grain 


Raising the Lower Section of the Column. The End About to Leave the Shoe. 


A NOVEL EXPERIMENT SHOWING THE PENETRATION OF MERCURY BY SEED RADICELS. 


tulle. Herr van Harreveld repeated this experiment 
with a grille of japanned iron and found that the radi- 
cels traversed the mercury and penetrated the water. 
—_— OO +-O  - 
ERECTING THE COLUMNS FOR THE CHOIR OF THE 
CATHEDRAL OF ST. JOHN THE DIVINE. 

On the third of October of last year the ScIENTIFIC 
AMERICAN published a brief description of the manner 
in which the huge sections of the columns for the 
choir of the Cathedral of St. John the Divine, Morn- 
ingside Heights, New York city, were transported 
from the wharf, where they were landed from a lighter, 
to the scene of operations. These huge columns were 
originally intended to be monolithic, and it will be 
remembered that several enormous lathes were spe- 


cially built to turn them. However, this could not be’ 


successfully accomplished, as the 55-foot columns broke 
during the polishing operation, one when it was with- 
in a few hours of completion. They were therefore 
made in two sections, one 37 feet 6 inches long and 
weighing 90 tons, and the other 17 feet long, weighing 
between 40 and 45 tons. At the present five of the 
columns have been erected and the remaining three 
will be in position within a few months. The photo- 
graphs illustrate the method employed in doing this. 
The larger.section, as it comes from the Vinalhaven, 
Me., quarries, is somewhat longer than necessary, and 
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its upper end is roughly shaped into a cap with a 
flange about a foot thick which projects some three 
inches beyond the surface of the column proper. To 
raise this section and place it upon the base intended 
for it, a huge clamp made of great timbers bolted to- 
gether is placed around the stone just below the flange 
left for that purpose and is drawn tight by means of 
long, heavy bolts. The lower pulleys employed are 
hooked into shackles bolted to the timbers. The first 
illustration clearly shows this wooden clamp and the 
long iron bolts used to tighten it around the column. 
By means of a steam drill two 
holes are made in the lower end 
of the stone into which two iron 
pins, some 4 or 5 inches in diam- 
eter, fit loosely. These pins rest 
on a shoe built of heavy tim- 
bers which is moved along on 
rollers as that end of the column 
advances with the gradual rise 
of the upper end. When the lower 
end also is about to leave the 
ground the pins drop out, a re- 
taining cable preventing the stone 
from swinging against the base 
or other stonework. When the 
larger section is fixed in place, 
stone-masons cut away the rough 
cap, leaving that part of the 
column of the right length and 
ready for the superposition of the 
smaller section. This is raised in 
a similar manner, but instead of 
using the wooden clamp—the stone 
being already cut to its proper length—a lewis is em- 
ployed, and only one pin is inserted in the lower end. 
The hoisting is done by a powerful winch drawing 
steam from a stationary donkey boiler and the boiler 
of a 40-horse-power traction engine. 

The derrick itself consists mainly of two 96-foot 
timber uprights tapering from 20 to 24 inches in di- 
ameter. While hoisting one of these huge stones these 
timbers seem perilously light, but as a matter of fact 
they will with safety bear nearly double this load. 
When the derrick is to be moved from one position to 
another two powerful jacks lift it slightly from the 
ground, the flooring surrounding the column base— 
of 10 x 10 timbers—is soaped, and the derrick is easily 
moved, little by little, the guy ropes being slackened 
or tightened as necessary. 
—»>+-o--a——__— 

International Automobile Show in Berlin. 

An international automobile show is to be held at 
Berlin, under the patronage of the German Automobile 
Club, in connection with the Chamber of Automobile 
Industry. It will last from the 4th to the 19th of 
February next. Prince Henry of Prussia is to have 
the nominal patronage of the affair, and the organiza- 
tion committee is formed of the Duke of Ratibor, Baron 
von Brandenstein, Gen. Becker, and others of equal 
prominence. 
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Lowering the Upper and Smaller Section Upon the Lower One. 
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A RECORD IN ORE UNLOADING. 
BY W. FRANK N’CLURE. 

A new world’s record for the rapid handling of iron 
cre has been established during the present season of 
navigation upon the Great Lakes. In the making of 
the new record the former one was cut straight in two, 
an accomplishment of no little moment in the indus- 
trial world. By 
the working of 
two kinds of 


modern ore 
machines at 
one time in 


the new steam- 
er “A. B. Wol- 
vin,’ nearly 
10,000 tons 
were removed 
in four hours 
and a half. 

Soon after 
the launching 
of the new 
steamer ‘“Wol- 
vin” last 
spring, an ar- 
ticle appeared 
in the ScIEn- 
TIFIcC AMERI- 
CAN descriptive 
of the distinct- 
ive features of 
Phee-t ship 
which were 
expected to 
work something of a revolution in ore handling. 
Chief among these was mentioned the hopper bottum, 
which admitted of keeping the ore at all times within 
reach of the automatic clam-shell buckets; also that 
the length of this hopper, without division, is 409 feet. 
This construction has come up to all expectations in 
facilitating the work of loading and unloading. 

The new record was made at Conneaut harbor, the 
port which has in recent years been noted for its won- 
derful machinery and its notable records. The work 
of unloading was started at 7.22 in the morning and 
was completed at exactly 11.52. The total delay in the 
continuous operating of the machines did not exceed 
five minutes. Eight machines were used in all, four 
of the Brown machines, which are fitted with clam- 
shell buckets, and four of the Hulett machines, which 
are the automatic ore unloaders with the ten-ton buck- 
ets. The accompanying protograph shows both kinds 
of machines at work in the “Wolvin’s” hold, those at 
the forward end of the vessel being the Browns. In 
all the vessel has thirty-three hatches. As soon as one 
machine finished a hatch it was transferred to another 
without a moment’s delay. Officials of both the dock 
and the machine companies were on hand to witness 
the test and to assist in avoiding the slightest impedi- 
ment. The exact amount of ore removed was 9,945 
tons. The Hulett machines removed 169 carloads of 
the total of 226 which the boat contained. 
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The former record was held by South Chicago, where 
a similar cargo was removed from the “Wolvin” soon 
after it entered the ore trade. Ten and a half hours 
were required for the unloading operations at that 
time. The vessel was under the machines for fifteen 
hours, of which four and a half hours were lost. Fif- 
teen machines were used. 


& H.R. 


Of interest in connection with the records of the 
“Wolvin” is the announcement which has been made 
this fall that four vessels still larger than the ‘“Wol- 
vin” are to be built for the Pittsburg Steamship Com- 
pany, which is the lake end of the United States Steel 
Corporation. These vessels are to be 569 feet over all, 
540 feet keel, 56 feet beam, and 31 feet deep. Their 
construction will be of the arch system, resembling 
that of the “Wolvin” and “Sahara.” There will be 
thirty-four hatches and no bulkheads in the hold. The 
four vessels will cost more than $1,500,000 and are to 
be completed by the first of next July. 

8 
ELECTRIC RAILWAY LOCOMOTIVES FOR THE NEW 
YORK CENTRAL. 

The broad field for the electric iocomotive is un- 
doubtedly to be found in the partial or complete elec- 
trification of existing steam railroad systems, and the 
delay in the development of this department of elec- 
tric transportation must be ascribed to the radical and 
extensive changes in equipment and operation, the 
magnitude of the necessary investment in the equip- 
ment of trunk lines, and the general lack of apprecia- 
tion of the merits and economies to be obtained. 

There are, however, certain classes of service in 
connection with steam railroads, electric railways, and 
industrial transportation systems in which the ad- 
vantages of the electric locomotive and the economies 


NINETY-FIVE-TON ELECTRIC LOCOMOTIVE FOR NEW YORK CENTRAL AND HUDSON RIVER RAILROAD. 
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to be obtained by its adoption are at once apparent. 
The appreciation of these advantages has already re- 
sulted in several successful installations of electric 
locomotives, both on steam railroads and in other 
classes of service, which are proving the adaptability 
and economy of the electric locomotive. 

In the absence of noise and smoke the electric loco- 
motive has an 
advantage that 
has long been 
recognized. 
This feature 
alone has 
caused i t s 
adoption in 
certain cases, 
such as switch- 
ing around 
buildings, in 
city streets or 
in tunnels. The 
New York Cen- 
tral and the 
Baltimore & 
Ohio Jocomo- 
tives are prom- 
inent exam- 
ples in which 
this feature 
would have 
forced the 
adoption of the 
electric loco- 
motive, even if 
no considera- 
tion of economy of operation had been present. 

The electric locomotive lends itself to a greater vari- 
ety of service than the steam locomotive, and has a 
greater range of capacity. In the steam locomotive 
the generating station or source of power, the boiler 
and the fire box, are seriously limited by considera- 
tions of space between the drivers and height of center 
of gravity above rail head, considerations which do not 
apply to the electric locomotive. 

An electric locomotive can be built in several units, 
or sections. The 160-ton B. & O. locomotive described 
in these columns some time ago is a characteristic 
example of this type of construction. One section can 
be used for a light train, or the several sections coup- 
led together can be operated by a single crew for 
trains of greater weight. Any such double heading 
with steam locomotives can be accomplished only by 
two independent units with separate crews. 

The electric locomotive is able to use the power it 
exerts to better advantage, due to the uniform torque 
on its drivers, and the perfect control of its speed. 

The application of electric traction to trunk line 
service has not yet been developed to any extent on 
account of the relative infrequency of service and the 
enormous expense of sub-stations and distributing sys- 
tems for operation at the usual potential of 500 or 
600 volts. The single-phase alternating current motor, 
which the General Electric Company has recently de- 
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THE FOUR HULETT (LAM-SHELLS AND THE FOUR ELECTRICAL BROWN CONVEYERS AT WORK UNLOADING THE ORE-CARRYING STEAMER “AUGUSTUS B, WOLVIN ” 
IN RECORD-BREAKING TIME. 
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veloped, makes it possible seriously to consider the 
installation of electric locomotives for trunk line ser- 
vice. With this alternating current motor it is pos- 
sible to deliver current to moving units at a pressure 
of 2,000 to 3,000 volts on the trolley, with the effect 
of reducing the amount of current to be handled by 
the moving collectors and of increasing the radius of 
distribution without a prohibitive cost of distributing 
conductors. 

The final possibilities of this type of motor are as 
yet unknown, but in the electrification of trunk lines, 
particularly in regions where coal is expensive or 
water power available, is to be found the field for 
which the alternating current, single-phase railway 
motor is peculiarly suited. 

The New York Central locomotives may be regarded 
as a noteworthy advance in the adaptation of the 
electric locomotives to the needs of high-speed trunk 
line service. They differ from most of those that 
are at present in use throughout the world in that 
they are to be used for high-speed passenger service 
rather than for freight service. They are also note- 
worthy in regard to the design and construction of 
the electrical equipment. The motors are bipolar gear- 
less, the magnetic circuit, the field windings and the 
motor fields being integral with the locomotive frame, 
and spring supported, while the armature is mounted 
directly on the axle and is held centrally between the 
poles by means of the journal boxes sliding in finished 
ways in the side frames. The pole pieces are verti- 
cally tangential to the armature, so that the armature 
is free to move between them with ample clearness on 
the sides. 

The conditions of service under which this loco- 
motive is to operate are as follows: It is capable of 
making two regular successive trips of one hour each 
between the Grand Central station and Croton, a dis- 
tance of 34 miles, with a total train weight of 550 
tons, a single stop in each direction and a layover 
not exceeding 20 minutes. In addition a similar 
schedule can be maintained with a lighter train, mak- 
ing more frequent stops. Finally, with a total train 
weight of 435 tons it will make the run from the 
Grand Central Station to Croton, without stop, in 44 
minutes, and with one hour layover will keep up this 
service continuously. This last is the schedule of 
the Empire State Express, although the latter is a 
somewhat lighter train. 

The principal dimensions of the locomotive are as 
foliows: 

Weight of locomotive (with 9,000-pound heater), 93 
tons; number of units, 1; horse-power rating of each 
motor, 550 horse-power at 625 volts; gearless. Ar- 
rangement of wheels, 8 driving wheels, and 4 leading 
wheels (of the latter, two at each end). Number of 
motors, 4. Weight on driving wheels, 66% tons. Total 
tractive effort at full load on motors, 22,000 pounds. 
Total tractive effort at starting up, assuming 25 per 
cent tractive coefficient, 33,500 pounds. Gage, 4 feet 
8% inches. Diameter‘ of driving wheels, 44 inches. 
Diameter of truck wheels, 361% inches. Length over 
all of locomotive, 37 feet 3 inches. Extreme width of 
locomotive, 10 feet 2 inches. Height to top of cab, 
138 feet 11% inches. Total wheel base (center to cen- 
ter of outside wheels), 27 feet. Wheel base of driving 
wheels, 13 feet. Driving wheel journal bearings, 14 
inches x 7 inches diameter. Truck journal bearings, 12 
inches x 6% inches diameter. 

The Sprague-General Electric multiple-unit control 
is used on this locomotive. There are two master con- 
trollers in the cab, so placed that the operating en- 
gineer looking ahead will always have one of these 
under his hand. The control system permits two or 
three locomotives to be coupled together in any order 
in which they happen to come, and to be operated as 
one unit by the engineer in the leading cab. 

The control system is also semi-automatic in its 
action, as it provides check on the rate of acceleration 
of the.train, which the engineer cannot exceed, while 
he may accelerate at any slower rate if he so desires. 
Should two locomotives break apart, the control cur- 
rent will be automatically and instantly cut off from 
the second locomotive without affecting the ability 
of the engineer in charge to control the front loco- 
motive under his charge. The control system is de- 
signed for a minimum of 300 volts and a maximum of 
750 volts. 

The locomotive is provided with all the usual ac- 
cessories of a steam locomotive, including an electric 
air compressor to furnish air for the brakes; it will 
have whistles, a bell and an electro-pneumatic sanding 
device, and electric headlights at each end. The in- 
terior of the cab is also heated by electric coils. 

The locomotive has a maximum rating of about 
2,800 horse-power, that is, a capacity in both output 
and draw-bar pull about 50 per cent greater than that 
of the largest steam passenger locomotive now in serv- 
ice. With a light train it will develop speeds up to 
75 miles per hour, and with heavier trains similar 
speeds can be attained by coupling two or more loco- 
motives together and operating them as a single unit. 

The locomotive is in every respect a modern type of 


Scientific American 


electric apparatus, and in simplicity and accessibility 
of its parts, as well as in the provision made to insure 
continuous operation with the minimum chance of 
failure, it marks a new and successful type of loco- 
motive. 


a eo 
The International Railway Congress for 1905. 


In May, 1905, the International Railway Congress 
will be held at Washington. The American Railway 
Association has unanimously voted $35,000 to defray 
the expenses connected with the meeting of the con- 
gress in this country. Congress has appropriated 
$400 for the same purpose. 

The list of questions to be discussed at this coming 
session covers almost every phase of railway engineer- 
ing. Section 1 will consider ‘Way and Works,” and 
will devote its attention to wooden sleepers or cross- 
ties; the selection of species of timber used; and pro- 
cesses of preservation. Rails for lines with fast trains 
will also receive attention, such subsidiary considera- 
tions as the cross-sections of heavier rails, manufacture 
and inspection, the best metals to use for rails and 
ties, nickel alloys, rail joints, improvements in. sus- 
pended joints, experiments with supported joints, ex- 
periments with a view to reducing the number of 
joints, and methods of preventing creeping being also 
discussed. Other subjects which will receive consid- 
eration are improved rail crossings (frogs), and con- 
crete and embedded metal. 

In Section 2 “Locomotives and Rolling Stock” is 
the subject assigned. Locomotives of great power, 
pooling locomotives, automatic couplers, and electric 
traction will be treated. 

Section 3 will receive for its subject the “Working 
of Railway Lines,’ the topics including the lighting, 


heating, and ventilation of trains; automatic block 
systems; baggage and express parcels, and suburban 
traffic. 


In Section 4, general topics which could not very 
well find a place in other sections will be discussed. 
Among these may be mentioned slow freight rates, 
bookkeeping, duration and regulation of work, and 
provident institutions. 

Section 5 will consider light railways, and particu- 
larly the influence of light railways on the main lines, 
direct financial co-operation by public authorities, 
organization of a cheap service on a main railway’s 
branch lines which carry little traffic and on light 
railways, and traffic conveyed by automobiles. 

—— >t ee --- 
The Santos Dumont Prize for a Two Days? Voyage 
in the Air. 

It will be remembered that Santos Dumont founded 


.a prize of $800 just after he had won the Henri 


Deutsch prize by passing around the Hiffel Tower in 
his airship. The prize was to be awarded to the 
aeronaut who would start from the St. Cloud aerostatic 
park and pass around the Hiffel Tower, but without 
any limit as to time. Up to the present there has been 
no competition for the prize, as there are in fact but 
few airships in the field and these are more or less in 
the experimental stage. Accordingly, at the last meet- 
ing of the Aero Club, Santos Dumont decided to employ 
the prize in another way and it is now to be awarded 
for the first voyage lasting forty-eight hours to be 
accomplished with a spherical baNoon or with any 
kind of airship. The prize can only be obtained by a 
member of the Aero Club and the start is to be made 
in the presence of two other members. Before en- 


gaging in his experiments with airships, Santos Du-- 


mont became an expert pilot of spherical balloons and 
is still interested in the question. It is therefore by 
way of encouraging this branch of aerial navigation 
that he offers the prize. No doubt it will not be an 
easy matter to. realize an airship either lighter or 
heavier than air which will be able to remain forty- 
eight hours in the air. But such a performance, al- 
though difficult, can be carried out by a spherical bal- 
loon. No doubt this offer will be followed by a num- 
ber of trials with ordinary balloons and will awaken 
renewed interest in the question of endurance. 


a Oe 
The Current Supplement. 


The English correspondent of the ScIENTIFIC AMER- 
ICAN opens the current SUPPLEMENT, No. 1506, with an 
article on the Coolgardie Water Works, most fully il- 
lustrated. The Belgian correspondent of the ScIENTIFIC 
AMERICAN writes instructively on Thermo-Electric Re- 
ceivers for Wireless Telegraphy and Telephony. Emile 
Guarini, by a series of valuable experiments, has en- 
deavored to determine the influence of the electric 
tramway line, an@ especially of the rails through 
which the current returns to the generating station, 
upon a relay formed of a magnetized needle capable of 
revolving in a vertical plane and dipping at the time 
of the deflection into the mercury cups in which ends 
the local current, such relay being placed in ordinary 
practice a few inches from the ground. The results of 
his experiments are described in an article published 
in the SupPLEMENT. “Wool Conditioning in England” 
is the title of an article which shows how deception 


‘ weight is less than 5,000 pounds. 
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and fraud are detected iu the British woolen and wor- 
sted trades. Charles EH. Munroe discourses on the re- 
lations of technical chemistry to the other sciences. 
Dr. Somerville’s excellent dissertation on scientific ag- 
riculture is concluded. 

ee Pe ee 
Automobile Notes. 

The first practical demonstration of what an auto- 
mobile, can do, if fitted with steel-flanged wheels, and 
run on a railroad track, was made recently by Mr. 
Charles J. Glidden, of Boston, Mass. Mr. Glidden is 
on an auto tour of the world, in the course of which 
he has already covered over 20,000 miles, or about one- 
half the distance which he intends to cover in all 
during several months of the next three years. In 
the course of this trip he found it necessary to cross 
the American continent. The first 1,733 miles of this 
distance were traversed over the roads at an average 
speed of 18.13 miles an hour, while the second stage 
of 1,800 miles, from Minneapolis, Minn., to Vancouver, 
was run over the rails of the Canadian Pacific Railway. 
The 24-horse-power Napier car which Mr. Glidden 
drives was run as a special, and was in charge of a 
conductor all the way. The 1,800 miles were traversed 
in 60 hours’ running time, and the Gliddens say that 
40 miles an hour can be made on the rails without 
any discomfort. 'The general average speed through- 
out the trip was about 30 miles an hour, and the 
gasoline consumption was about half that needed for 
locomotion over the roads. The trip has demonstrated 
the applicability of the automobile to railroads, and 
probably in the near future railroad superintendents 
will have large and powerful automobile inspection 
cars propelled by gasoline motors, instead of the more 
cumbersome steam cars now used for this purpose. 


A new type of automobile for transporting mail 
matter is now on trial at Paris under the supervision 
of M. Berard, Secretary of Posts and Telegraphs. The 
new cars are electromobiles and will be used for carry- 
ing the mail between the central post office and the va- 
rious branch offices throughout the city. The present 
type of electric car, brought out by M. Dubois, has 
now been definitely adopted by the authorities and 
will soon replace the old postal wagons. By the mid- 
dle of October it is proposed to place as many as 15 
of them in service. The main advantage to be gained 
with the new cars is a considerable saving of time in 
making the trips between the offices; an earlier distri- 
bution of mail than heretofore can thus be made, 
and the hour of collecting, especially in the out- 
lying quarters of the city, can be made later. The 
new system will bring about an improvement in 
collecting the mail which has been needed for a long 
time past. It is expected that the cars will run ata 
speed of 12 or 15 miles an hour within the city, but 
they can be run as high as 25 miles. Their total 
The wagon body, 
chassis, and motor weigh 2,000 pounds, the accumu- 
lators 1,250, two men 300, and the net load carried 
by the car is 1,400 pounds. A greater quantity of mail 
matter can be taken on the new cars in the proportion 
of 3 to 2. The electric motor is placed at the center 
of the chassis, and drives the rear wheels by chains. 
The accumulators will be charged by a special plant, 
which is being fitted up in the central post office. 


A large number of motor bicycles were assembled 
on the occasion of. the first annual race for the Inter- 
national Cup offered by the Motocycle Club of France. 
‘The cup was offered in order to promote the interests 
of motor bicycles and to bring together the leading 
makes of the different European countries, and the 
event was somewhat analogous to the Gordon Bennett 
Cup race as to its organization. The different nations 
were represented by 3 English makes, 3 French, 3 
German, 2 Austrian, and 1 Danish. As to the types 
of machines, there were 5 two-cylinder machines and 
7 single-cylinder. The event took place on the route 
near Dourdan, to the south of Paris; and the com- 
petitors were required to make five rounds on a circu- 
lar route, or 125 miles in all. They started off at 20- 
minute intervals, led off by Lamberjack on a Griffon 
(French ) machine. To the astonishment of the chauf- 
feurs, the route had been plentifully sown with nails 
by some miscreants, and in many places the ground 
was entirely covered with them. This soon put the 
runners hors de combat, but it was not long before a 
volunteer brigade was organized and it swept the route 
clear with branches of trees. The race under these 
conditions was not the brilliant success it might have 
been. Most of the runners had to stop and repair 
their tires several times, and but few were able to 
finish. Demester (French) came in first, having made 
the five rounds in 3 h., 43 m., 43 sec. Next came To- 
man (Austrian) who had broken his saddle. The 
third was Inghilbert (French), who covered the ‘last 
round in 39 m, 23 sec. Then followed Lamberjack 
(French) and Wondrick (Austrian). It was first pro- 
rosed to annul the race, seeing the unfavorable condi- 
tions under which it was run, but the International 
Commission decided that it would hold good. The- 
cup therefore belongs to France, for this year at least, 
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Correspondence, 


The Uncleverness of ‘*Clever Hans.” 


To the Editor of the ScIenTIFIC AMERICAN: 

In your article of September 24, on page 213, you 
published an article on a reasoning horse, calculated 
to make your readers believe that Von Osten’s stallion, 
“Der kluge Hans,” “is really what his owner claims 
him to be, an intelligent four-footed animal, capable 
of making simple arithmetical calculations, and even 
of ratiocination.’” Your statement was based on a 
paper of Dr. Heinroth which appeared in the Illustrirte 
Zeitung. 

I believe that it will be of interest to your readers 
to hear of a few facts which may serve to throw some 
light on the other side of the question. These facts 
are taken from the weekly edition of the Koelnische 
Volkszeitung (No. 36, September 8, 1904): 

1. A watch was presented to “clever Hans.” With- 
out condescending to took at it, he immediately gave 
the correct answer by stamping eleven times—it hap- 
pened to be 11 o’clock. I repeat, the animal did not 
even glance at the watch. 

2. Mr. X, who was among the spectators, wrote an 
example of arithmetic on a slip of paper in such a 
way that no one present, not even the owner of the 
horse, knew the figures of the problem. The paper 
was then presented to the horse with the request to 
paw the solution. The animal started pawing ad in- 
finitum. Mr. X exclaimed: “It’s all wrong; the 
horse has passed the number by far.’ Whereupon the 
owner replied in an angry tone: “Why, of course; 
you must tell when the required number has been 
reached, or else you might as well ask the horse to 
sit down in a cab and take a ride!” There followed 
an excited scene, and “clever Hans” was led back to 
his stable. 

3. On a certain wall near by, fourteen boys were 
sitting in two rows. Hans was asked by Mr. Schill- 
ings how many boys were sitting on the wall. With- 
out really looking in the direction of the wall and 
counting, Hans pawed fourteen times. 

4. Another time, a captain of the army gave Hans 
a very simple problem in addition, but made sure that 
his owner could not influence the horse. Hans failed 
completely. Then the owner got hold of him, and lo! 
Hans solved the problem correctly. .(Koeln. Volksz. 
No. 36, p. 5.) 

It is curious to note, moreover, that Hans must al- 
ways paw the answers to the questions put to him. 
Take the following case. A picture is shown to Hans, 
representing one of the people before him. All pres- 
ent form a row and Hans is requested to point out the 
person represented. Now, why does Hans not simply 
walk up to the person in question? Why must he paw 
the answer? 

Again, is it not strange that during the calculations 
Von Osten must feed the horse with carrots, if he 
would have him work. If Hans be intelligent, why 
should the honor of'being admired by thousands of 
people and of being far above the common level of 
horses not, occasionally at least, be sufficient induce- 
ment for Hans to display his cleverness? Certainly, 
children of from twelve to fourteen years—and Hans 
is declared by his owner to have attained to the 
same degree of education as these—readily act from 
motives of ambition. 

Besides, although Hans seems to have given correct 
answers in the absence of his owner, it is by no means 
certain that his owner is the only person who had a 
hand in, or at least is privy to Hans’s training. Per- 
haps Mr. Schillings could furnish us with an explana- 
tion. : 

Finally, it is noteworthy that the Sixth Interna- 
tional Congress of Zoologists, held at Bern on August 
15 to 19, was requested by Mr. Schillings to investi- 
gate the matter. A hearty laugh was the answer of 
the learned men. They did not even call upon Dr. 
Heck and Prof. Matschie, who had been recommended 
by Mr. Schillings to report on the “reasoning horse,” 
and some of them were impolite enough to relegate 
the circular submitted to them to the waste basket. 

Such are some of the facts, dear Mr. Editor, which 
rather seem to justify those who, to quote your own 
words, “skeptically assert that his (the horse’s) in- 
telligence is simply the result of ingeniously concealed 
trickery on the part of his trainers.” 

H. MucCKERMANN, §. J. 

Sacred Heart College, Prairie du Chien, Wis., Octo- 
ber 23, 1904. 
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An automatic gas pump has recently been exhibited, 
constructed upon a plan enabling it, when set in op- 
eration, to run automatically, and to produce as per- 
fect a Torricellian vacuum as is possible. It has 
been devised to provide a comparatively portable ma- 
chine, suitable to special laboratory work, and for re- 
searches requiring prolonged pumping. A Roéntgen ray 
bulb of a capacity of 200 cubic centimeters can be ex- 
hausted in thirty minutes. 
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Electrical Notes. 

Some very interesting experiments have recently 
been made by an electrical firm at Geneva, in using 
continuous current at 70,000 volts for the transmission 
of power over the constantly increasing distances 
which are necessary for industrial purposes. The 
tests were made principally for the purpose of deter- 
mining to what degree insulation will serve with con- 
tinuous, as compared with alternating, current. 


An improved electric relay has just been developed 
by Dr. Lee de Forest, which may be used in connection 
with an electrolytic wireless receiver to operate a 
sounder of the usual Morse telegraph type. Telegraph 
sounders have long been operated in relay with the 
coherer type of receivers, but heretofore all attempts 
at constructing a relay which would operate a sounder 
under control of the delicate electrolytic receiver have 
proved failures, and it has been necessary to use a 
telephone receiver in the relay circuit for detecting 
the wireless signals. 


Our French contemporary L’Eclairage Electrique 
states that Bilbao is to be supplied with electric energy 
from three power stations situated at Quintana Mar- 
tingalindez, Puentelana, and San Sebastian. At pres- 
ent the Quintana Martingalindez station is equipped 
with four 1,000-horse-power sets, consisting of a water 
turbine directly coupled to a three-phase generator. 
At a speed of 3875 revolutions per minute the current 
is produced at 3,000 volts. The voltage is then raised 
to 30,000 volts, at which pressure the energy is trans- 
mitted to Bilbao, a distance of 50 miles. 


The rapid growth of the American Institute of 
Electrical Engineers has been pointed out as an indi- 
cation of the spread of the electrical industry. From 
a membership of about 1,250 in 1901, it has jumped to 
one of over 3,000 at the present time. These figures 
include all the different grades of membership, and 
the highest figures represent the lowest grade of mem- 
bership, for which no technical examination is requir- 
ed. The American Institute of Electrical Engineers 
was organized in 1885, but the greatest accessions to 
the roll have been within the past few years. A very 
similar condition of affairs, although not so marked, 
is manifest in the other somewhat allied bodies, the 
American Institute of Mining Engineers, the Ameri- 
can Society of Civil Engineers, and American Society 
of Mechanical Engineers. 


Many are the efforts which have been made to sep- 
arate the emulsified oil from the condensed feed water 
supplied to boilers, and it is doubtful if the result 
has ever been accomplished in a thoroughly practical 
and satisfactory manner until recently, when a process 
of doing this by the means of the electrical current 
was discovered. The ordinary means of performing 
this operation have proven inadequate, for the reason 
that the emulsified particles of oil are so exceedingly 
minute that they will pass through any filtering 
medium. There are chemical means of bringing about 
this result, but it is said that they are all open to 
objection. The electrical process referred to is known 
as the Davies-Perrett process, and in this the oily 
water is allowed to run over and under plates of 
iron which are placed vertically in a wooden tank. 
The plates are connected alternately to the positive 
and negative poles of a dynamo or battery, so the 
current passes from one plate to another through the 
flowing water. After this treatment the oil and water, 
which have entered the tank at one end as a milky 
liquid, pass out the other end with the emulsified oil 
coagulated completely. The water is then passed 
through wood wool, and then through a sand and saw- 
dust filter, after which the water is beautifully clear, 
and it is stated that an analysis fails to show any 
indication of the oil. Such a plant, with a capacity 
of treating 3,500 gallons of water per hour, is now in 
constant use at an establishment in Tottenham, Eng- 
land, and is said to be performing its duties in a very 
satisfactory manner. In this case the treatment tank 
is 12 feet long by 2 feet deep and 214 feet wide. The 
two filters take up less room than this. 


Some remarkable results have been achieved with 
the Williams & Daft electrical ore-finder, which was 
fully described in the pages of the ScrENTIFIC AMERI- 
CAN a Short time ago, by the discovery of valuable 
and extensive hematite ore deposits in the vicinity of 
Barrow in the northeast of England. For some time 
the output of hematite round Barrow has been seri- 
ously declining. In the case of one company the out- 
put has decreased from 16,000 tons a week to 2,000 
tons, and it was feared that the deposits were ex- 
hausted. Repeated efforts have been made, in the 
hope of discovering new veins of ore, but without 
success, and as a final resource the electrical ore- 
finder was requisitioned by the Barrow Hematite and 
Steel Company. Owing to the fact that the conduc- 
tivity of hematite is extremely slight, not much greater 
in fact than the conductivity of the ground itself, it 
was necessary to use specially-tuned instruments. A 
certain area was allotted for the purposes of the test. 
The ore-finder had not been long in use before it indi- 
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cated the presence of hematite in large quantities. 
The Barrow Company decided to prove the accuracy 
of the divination, and soring operations at the points 
marked were commenced. Before the work had pro- 
ceeded very far, the hematite deposit was encountered. 
A little deeper the hematite gave way to limestone; 
but contrary to the prevailing practice of abandoning 
boring when the limestone deposit was reached, owing 
to the theory that hematite did not exist below it, bor- 
ing was continued in accordance with the findings of 
the ore-diviner. Finally, at a depth of 88 feet, which 
was approximately the depth indicated by the instru- 
ment, extensive deposits of the hematite were found. 
The vein struck is estimated to represent some 2,000,- 
000 tons. Further divining operations are to be car- 
ried out, to ascertain the existence of other unknown 
layers in the vicinity. A new era of prosperity for 
Barrow is now realized, as illimitable quantities of 
the ore are to be obtained practically at the doors of 
the furnaces. Other valuable ore veins have been dis- 
covered by means of variously-tuned apparatus. New 
rich deposits of lead were indicated in Wales, and 
copper in Cornwall. It is also being used in Australia 
for prospecting gold, while special instruments have 
been sent to Mexico for the purpose of divining gold, 
silver, copper, and other mineral deposits. 
en I 

Engineering Notes. 

A deputation from the Paris Municipal Council left 
for Germany recently. In the course of the visit the 
delegates are to inspect the methods adopted for sup- 
plying water to Berlin, Hamburg, Frankfort, and sev- 
eral other large towns. 


It is announced that the French government arsen- 
als are now engaged in changing the sights of the 
Lebel rifle, in order to permit of the employment of a 
new bullet which will considerably increase the range 
of the weapon. Each arsenal can transform 300 rifles 
a day. 

A great convenience for the draughtsman, which 
has recently been put before the public by an Eng- 
lish firm, is a transparent drawing board, the feature 
of which is a plate of glass, one-quarter of an inch 
thick, which is sunk into a wooden frame so the edges 
of the wood and glass are quite flush with each other. 
Convenient bars are arranged across the apparatus, on 
which the originals to be worked over are fastened, 
and there is also a rest for the forearm of the 
draughtsman while at work. The board may be tilted 
at any desirable angle, and held at the proper point 
by two props, which fold up into the frame of the 
device when it is desired to pack it away. A mirror 
is swung under the glass, which can also be fixed at 
any suitable angle, and the light reflected by this 
can be made to strike under the work, and the task 
of copying a drawing thus made quite easy. Where 
there is a lack of light, the illumination may be sup- 
plied by means of a row of electric lights fitted along 
the edge of the board. The apparatus folds flat and 
is very portable. 

It is claimed that the underground railroad of the 
city of Chicago will in a great measure relieve the 
congested condition of the streets of that city, not so 
much by the diversion of traffic below the surface, but 
by the removal of the great number of teams hereto- 
fore required to handle the freight traffic of the great 
western metropolis. The first instance of this kind 
has just been accomplished in an experimental man- 
ner by the transportation of the mails by this sub- 
surface line instead of by horses, conveying the bags 
across the city from one depot to another. The entire 
transcontinental mail had to be transported in this 
manner, and much delay resulted incident to the ex- 
change from the trains to the wagons and back again, 
independent of that which frequently happened to 
the wagons in the course of their trips through the 
thronged streets of the busy city. Connection has 
been established between the stations of the Lake 
Shore and Michigan Central and the Chicago, Mil- 
waukee & St. Paul, and upon the completion of the 
work, the mails were transferred directly to the tun- 
nel cars, and after being sealed were sent on their 
way. Their operation is largely automatic, and as 
the way is clear, no time is lost in transit. The com- 
pany undertaking the contract agrees to cut the pres- 
ent time of handling the mail between the points 
named in half, but at the same time the officials are 
confident of their ability to do very much better than 
this. If the scheme proves successful, other connec- 
tions will be made, and the mail to and from the 
main post office handled in this manner. This inno- 
vation, besides cutting down the time of mail trans- 
portation, will be the means of saving much money 
now spent by the ‘government in the maintenance of 
wagons and horses. It will also place at the disposal 
of the Chicago postmaster considerable room about 
the post office structure, which is now given up to the 
purposes of a wagon stand. This is an item of some 
importance in this case, as there is a scarcity of 
room, and the space thus gained can be put to good 
use. 
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THE TRIAL TRIP OF THE ARMORED CRUISER 
“COLORADO.” 

The successful trial trip of the new armored cruiser 
“Colorado” over the Cape Ann course, in which the 
vessel averaged 22.24 knots an hour, marks this vessel 
as the fastest armored warship in the United States 
navy. Previously, the armored cruiser “Brooklyn,” 
with a trial speed of 21.91 knots an hour, was the fast- 
est vessel carrying side armor. The favorable out- 
come of the trials is particularly gratifying to navy 
officials, for the reason that the “Colorado” was the 
first to be put to the test of a large class of sister ves- 
sels in which are included, besides the “Colorado,” 
the “Maryland,” ‘Pennsylvania,’ “South Dakota,” 
“California,” and “West Virginia.” That all of these 
vessels will have no difficulty in making their contract 
speed of 22 knots is further suggested by the trials 
held November 2 of the 
“West Virginia,’ which 
averaged 22.14 knots in 
running twice over the 
same course of 44 miles. 

The “Colorado” is un- 
questionably the handsom- 
est ship in the United 
States navy, and what we 
say of her in this respect, 
of course, applies to all six 
ships of her class. In the 
first place, because of her 
great length, she has much 
of the long, rakish appear- 
ance of a transatlantic 
liner. Indeed, as a matter 
of fact, she is longer than 
the famous Cunard liners 
“Umbria” and “Etruria,” 
which were, at one time, 
holders of the transatlan- 
tic record. These vessels 
are just 6 inches shorter 
over all than the “Colo- 
rado,’ whose length over 
all is just 502 feet. In 
beam she greatly exceeds 
the “Umbria,’ measuring 
69 feet 61% inches as 
against 57 feet 2 inches; 
but her mean draft is, of 
course, considerably less, 
being 24 feet 1 inch, as 
against say 28 feet for the 
liner. When she is fully 
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VIEW ON QUARTER DECK, SHOWING AFTER PAIR OF 8-INCH GUNS. 


equipped for a cruise, and is carrying a normal coal 
supply of 900 tons, the mean displacement of the “Col- 
orado” is 13,680 tons; but when her bunkers are filled 
to their full capacity of 2,000 tons, and the vessel car- 
ries her maximum supplies of stores and ammunition, 
her displacement is 15,138 tons, which is not so very 
far short of the displacement of the crack transatlan- 
tic liners “Campania” and “Lucania.” 

The “Colorado” is driven by twin-screw, vertical 
four-cylinder; triple-expansion engines, whose contract 
horse-power is 23,000, steam being supplied by thirty 
Niclausse water-tube boilers with a total grate area of 
1,600 square feet and a total heating surface of 68,000 
square feet. During the trial trip, the engines worked 
with remarkable smoothness and absence of heating, 
a clear indication of accurate workmanship both in 
the shops and ky the erecting gangs. The average 
speed of 22.24 knots for the whole course of 88 miles 
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does not express the absolute limit of the speed of the 
“Colorado,” for on the trip from Philadelphia to New 
York, she indicated as high as 25,000 horse-power, and 
the speed rose to near the 23-knot mark. 

The protection of the “Colorado” consists of a com- 
plete waterline belt, 7 feet 6 inches deep, which has 
a maximum thickness of 6 inches amidships and thins 
down to 3% inches at bow and stern. Associated with 
the vertical belt is a continuous protective steel deck, 
which on the flat portions is 1% inches in thickness, 
and on the slopes has maximum thickness of 4 inches, 
which is equivalent to at least 6 inches of vertical 
armor. If to this be added the protection afforded by 


the coal in the bunkers, representing an equivalent of 
a few inches more of armor, we have a total resisting 
power equivalent to, say, 14 or 15 inches of vertical 
armor, so that the Shells, even of the heavier guns 


of the enemy, should find it difficult to penetrate to the 
boiler or engine rooms and magazines, except at the 
nearer ranges, and then only if the hits were made 
normal to the side of the ship. For about a third of 
the length of the vessel amidships, a wall of 5-inch 
armor is carried up to the level of the main deck, that 
is through the height of two decks, with athwartship 
bulkheads of 4-inch armor joining the ends of these 
side walls. Within this central battery, and mounted 
on the gun deck, five on each side, are ten 6-inch 50- 
caliber guns. They fire through recessed casemates, 
and are provided with semicircular shields fitting with 
a slight clearance against the casemate opening, the 
protection to the guns thus being very complete 
against shells of 6-inch and even heavier guns. To 
localize the destructive effects of projectiles that may 
enter the battery and burst inside, screens of 214-inch 
steel extend inboard from the Outer wall of armor. 
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These reach back far enough to afford very efficient 
protection against the fragments of bursting shells 
that may enter from the side on which the particular 
batteries are placed. 

The main deck extends flush throughout the whole 
ship, and upon this deck, above the four corners of 
the 6-inch battery, there are four -casemates with 6 
inches of protection, in each of which is mounted a 
6-inch 50-caliber gun, capable of firing from abaft the 
beam to dead ahead or dead astern, the total arc of 
fire being 150 degrees. Between the 6-inch guns on 
each broadside on this deck are mounted four 3-inch 
50-caliber guns, and on the gun deck are eight other 
38-inch guns, four firing through casemates at the bow 
and four at the stern of the ship. The conning tower 
is protected by nine inches of armor, and the signal 
tower aft by 5 inches. The main armament of this fine 
vessel consists of four of 
the new 45-caliber, 8-inch, 
high-velocity rifles, mount- 
ed two forward and two 
aft in barbette turrets, the 
turrets being protected by 
6 inches of armor with 
front port plates 6% 
inches in thickness. The 
turrets are mounted above 
shallow barbettes, and ar- 
mored ammunition tubes 
pass down from the bar- 
bettes to the ammunition 
rooms below the _ protec- 
tive deck. 

The important question 
of ammunition supply has 
been carefully worked out, 
and the guns are provided 
with the latest patterns of 
electric hoists, designed 
especially for our own war- 
ships. The guns in the 
main battery are electri- 
cally controlled. The 
electric hoists are capable 
of supplying two projec- 
tiles per 8-inch gun per 
minute; and for the 6-inch 
guns three projectiles per 
gun per minute, which is 
amply sufficient for the 
speed of fire that will be 
obtained during the stress 
of battle, when constantly- 
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changing ranges and the many distractions of the fight 
will render impossible the high rates of fire which 
have been obtained with the same guns during target 
practice. The normal ammunition supply consists of 
83 projectiles for each 8-inch gun, 132 for each 6-inch, 
and 166 for each 3-inch gun, the weight of the normal 
supply of the ammunition for all guns combined being 
about 700 tons. An interesting fact is that the total 
weight of armament on this ship is 2,219 tons, and the 
total weight of the machinery 2,100 tons. 

As viewed in drydock at the Brooklyn navy yard, 
New York, previously to her trials, the “Colorado” 
made a very favorable impression. The contour and 
general proportions, although they are dictated, of 
course, by purely military considerations, neverthe- 
Jess are, to the nautical eye, very harmonious and con- 
vey an instant impression of speed and power. The 
armament, according to the latest ideas, is somewhat 
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light for a ship of this displacement, the defect, if 
such it may be called, having been remedied in the 
laiest ships of the “‘Washington” type, which will 
carry not only more and heavier armor, but a much 
more powerful armament. A careful inspection of the 
“Colorado” shows her to be apparently an excellent 
shipyard job; and there is no doubt that if this good 
work prevails through every ship of this class, the 
United States navy will receive a most valuable addi- 
tion to its fighting power. 
NOTABLE ST, LOUIS AIRSHIPS. 

The newspapers within the last two weeks have had 
occasion more than once to comment upon the sue- 
cessful experiments conducted at the Louisiana Pur- 
chase Exposition with the Baldwin and Benbow air- 


The Ascent ef the Benbew Airship. 
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it in the air to a considerable extent. He succeeded 
in alighting without injury to himself or to the ma- 
chine. The second attempt, which was made on 
October 13, was still more successful. After circling 
in every direction at a height of 2,000 feet above the 
Cascades, the aeronaut returned to the place from 
which he started, covering 31%4 miles, part of the way 
against an 8-mile wind. On the return trip the air- 
ship sailed slowly over the exact spot from which it 
had risen twenty-eight minutes previously, and glided 
about 100 feet farther west, where it alighted. The 
vessel in this breeze seemed to answer her helm well, 
and seemed to be under perfect control. 

On November 1 a third successful flight was made, 
high above the western portion of the Exposition 
grounds, the journey ending in the Stadium, adjoining 
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His Airship. 


Benbew Standing Beside the Prepelling Machinery ef 
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900 pounds. Directly beneath the central line of the 
gas bag, and attached to its cords, is a horizontal spar, 
made of steel with the exception of a short prolonga- 
tion of bamboo aft, to which the rudder post is at- 
tached. To this rod is suspended a framework of 
aluminium suspended by steel rods and stiffened with 
piano wire. The car is prolonged fore and aft into 
long beaks, similar to and parallel with the main 
spar. It is divided into two compartments, the for- 
ward one containing a 10-horse-power gasoline engine, 
and the other a rectangular wicker basket in which the 
aeronaut stands. This arrangement, it will be ob- 
served, is rather similar to that adopted by Santos 
Dumont. The engine is kept cool by means of an elec- 
tric fan. The propellers are geared to the engine by 
a belt and pulley. Each propeller is composed of four 
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Baldwin’s Airship Under Way. 


Baldwin’s Airship at a Height ef 600 Feet Abeve the Expesitien Palaces. 
NOTABLE ST. LOUIS AIRSHIPS, 


ships, both of them craft built on the well-known lines 
followed by Santos Dumont. 

Baldwin’s airship has been described with some full- 
ness in these columns. For that reason it is necessary 
merely to give in this place a brief account of its 
performances. Manned by A. Roy Knabenshue, of 
Toledo, Ohio, its first ascent was marked by the exe- 
cution of evolutions in a 10-mile northwest wind that 
rapidly increased to 18 miles. In the teeth of this 
breeze, the airship moved back and forth at a height of 
from 300 feet and upward over the Exposition grounds, 
and twice returned nearly to the point from which it 
set out. On the occasion of this first ascent, the spark 
of the gasoline engine failed to work, the propeller 
stopped, and the airship drifted helplessly in the wind. 
By shifting his own weight and by cleverly manipulat- 
ing the rudder and ballast, the aeronaut succeeded in 
turning the craft around, ang in raising and lowering 


the Aerial Concourse. The airship rose to an altitude 
of 1,600 feet, and descended upon the exact spot where 
the aeronaut had decided to land. 

The last trip of the Baldwin airship ended un- 
fortunately. After two accidents the airship started, 
broke away, and went a long-distance flight on its own 
account. After the aeronaut had descended to repair 
an exhaust cap, the airship broke away. The airship 
was found later sixteen miles west of St. Louis. It 
was uninjured by its wild night flight except for two 
small rents in the gas bag. 

Another airship of promise is that invented by a 
Montana man, Mr. T. C. Benbow, in collaboration with 
Mr. H. J. Wells. The Benbow dirigible balloon is con- 
structed on somewhat different principles from Bald- 
win’s. It is much larger, the cigar-shaped bag being 
74 feet long and 2144 feet in diameter, having a ca- 
pacity of 14,000 cubic feet and carrying a weight of 


6-foot blades or wings, made of canvas stretched on 
bicycle tubing and braced with piano wire. The vanes 
are collapsible, and by an ingenious mechanical de- 
vice are made to close up at each revolution, remain- 
ing open just long enough to seize and grasp the air, 
and presenting a minimum resistance while returning 
to the point of the greatest efficiency. An aerial pro- 
peller is thus constituted, not unlike the feathering 
paddle-wheels found on many river steamers. By this 
peculiar application Benbow hopes to obtain the mo- 
tion of the human hand in swimming, the change of 
position of the vanes on the feathers of birds during 
flight being also imitated. The operation of the vanes 
may be modified by means of a crank placed con- 
veniently to the hand of the navigator. These are to 
cause the vessel to ascend or descend at will. While 
vertical trimming is thus controlled by causing the 
opening and closing of the vanes to take place ar 
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different points of their revolution, the horizontal di- 
rection is governed by means of a cord attached to the 
rectangular rudder, 8 feet by 5 feet, made of canvas 
stretched on a bamboo frame. 

On September 7 Benbow made his first flight from 
the Aerial Concourse. His bag having been filled with 
impure gas, it was necessary for him to sacrifice half 
of the propelling power and part of the ballast or- 
dinarily provided. For this reason his first attempt 
may be considered largely in the nature of an experi- 
ment. The second attempt was more successful. 


ee ee 
The Miirren Cable Railroad in the Swiss Alps. 

One of the most remarkable railroads, that consti- 
tute such a feature of railroad communication and con- 
struction in the Swiss Alps, is that connecting Lauter- 
brunnen with Miirren. The former township, which 
is in the valley, is the terminus of the Bernese Ober- 
land railroad, connecting Lauterbrunnen with Inter- 
laken, and forming part of the Bern-Miirren trunk line. 
Miirren, however, is a small Swiss village situated in 
the Bernese Oberland, 5,385 feet above sea level, on the 
opposite side of the valley which is crowned by the 
Jungfrau. The mountain side is particularly steep, 
and the railroad stretches from Lauterbrunnen to the 
Griitsch Alp, 4,890 feet above sea level. Its terminus 
constitutes one of the most remarkable engineering 
feats in Swiss railroad engineering. 

The track has a striking resemblance to a ladder, so 
sharp is the angle of the gradient. The mountain face 
is very rugged, abounding with small, sharp ravines, 
through which the mountain torrents rush toward 
the lower-lying country and river, which extends 
through the valley. The consequence is that in order 
to negotiate these undulations in the ground, it was 
necessary to erect viaducts, so as to insure a uniform 
eradient. These viaducts, of which there are several, 
are constructed of rough masonry on the small-arch 
principle with thick, stout piers carried to a _ sub- 
stantial depth, to obtain sufficient rigidity to with- 
stand the pressure of the torrent waters in the rainy 
season. 

At other places the track extends through cuttings, 
and the ballast removed from these sections was em- 
ployed for strengthening the embankment at points 
not too well served in this respect. Upon the inclined 
plane thus constructed the railroad is laid. The rails 
are carried upon transversely-laid sleepers. There is 
only one track; but as the railroad is operated upon 
the simple though highly efficacious principle of rais- 
ing a pendant weight by the connection of a heavier 
one upon the other end of the attachment, there is a 
half-way station, where the ascending and descend- 
ing cars pass, and at this point the track resolves 
itself into two loops. 

The total length of the railroad from Lauterbrunnen 
to the Griitsch Alp is 4,530 feet, and the average 
gradient is 55 in 100, with a maximum of 60 in 100. 
Down the center of the track is laid a rack rail, in 
which runs a cog wheel carried underneath the car, 
which not only greatly assists the car in climbing, 
but in the descent acts as a highly efficient restraint 
over the force of gravity. 

The railroad is operated by cable, the ascending car 
being connected by a wire rope, which passes over a 
drum in the power house at the summit, and thence to 
the descending car. The cables furthermore are water- 
balanced. Large pulleys are placed at frequent inter- 
vals to carry the cable. 

The cars are self-contained, and start from the oppo- 
site ends of the road simultaneously, telegraphic com- 
munication being maintained between the two termini 
for purposes of signaling. Each car carries a water- 
ballast tank, but only the descending tank car carries 
the water ballast, charge, in order to impart the neces- 
sary momentum to overcome the inertia of the car 
stationary at the lower station. As the car descends, 
water is gradually emptied from the tank. The dis- 
placement of the water coincides with the weight of 
the cable, which lengthens as the ascending car ap- 
proaches the top. The skillful manipulation of this 
water ballast constitutes one of the most important 
factors in the safe operation of the railroad. Hach 
car must travel at the same speed, and progress must 
be steadily maintained, so as to obviate any sudden 
jerks, which would throw severe strains upon the 
cable. Upon each car is attached a time indicator, 
and the rate of progress is regulated by the authori- 
ties. In order to guard against any inadvertent ac- 
celeration in the velocity, a powerful automatic brake 
is supplied to each car. Should the speed exceed that 
which is’ prescribed, the brakes come into operation, and 
thus check the engineer’s progress. As a further pre- 
caution against careless or reckless driving, the engi- 
neer is subjected to a scale of fines, which are rigor- 
ously enforcee by the authorities, information con- 
cerning this yoint being supplied by the time indicator. 

To guard against any disaster resulting in the re- 
mote possibility of the cable rupturing, and to prevent 
the car running aw.y and getting beyond control, each 
vehicle is equipped with two powerful brakes in addf- 
tion to the automatic brake, and these are sufficient to 
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hold the car stationary in conjunction with the rack 
wheel placed beneath the car, upon any part of the 
gradient. Accident is thereby adequately provided 
against, and it is this careful braking system which 
is responsible for that element of safety so character- 
istic of these mountain railroads in Switzerland. The 
cars pass each other half way, by the loops provided 
for the purpose, and at this point the cars make a mo- 
mentary stop. 

The cable has a breaking strain of 62 tons, and it is 
a splendid testimony to the care used in making it, 
that the same rope is in use to-day as when the rail- 
road was first opened. The cable is thoroughly in- 
spected at frequent intervals, and not even the weaken- 
ing of a single strand has been discovered. The cars 
travel at the rate of 226.35 feet per minute, the whole 
journey occupying 20 minutes. This rate of progress 
is much greater than that attained by the locomotive- 
operated mountain railroads, such as the Rigi, where 
the speed is only 186.35 feet per minute, and the maxi- 
mum gradient in three miles is 48 in 100. There is 
one other important cable-operated railroad in the 
Swiss Alps, that at St. Beatenberg. This railroad, 
which also has a maximum gradient of 60 in 100, is 
12,795 feet in length and occupies 50 minutes to nego- 
tiate. Though the Miirren railroad is of practically 
the same gradient throughout, the St. Beatenberg 
track at one section has only a rise of 34 feet in 100, 
to cover which occupies 15 minutes. 

From the Griitsch Alp station extends an electric rail- 
road of the conventional overhead trolley type to 
Miirren. During the whole of the journey to the 
latter terminus, a distance of 3% miles, the railroad 
has only to climb 495 feet, the gradient thus being a 
comparatively easy one. The train is hauled by an 
electric locomotive. The whole journey from Mtirren 
to Lauterbrunnen, including the negotiation of the 
cable section, occupies 55 minutes, and the fare charged 
is 75 cents. 

+8 0 
The Largest Fruit Steamer. 

The steamship ‘San Jose,” the latest acquisition to 
the fleet of the United Fruit Company, arrived in 
Boston recently on her maiden trip from Port Limon, 
Costa Rica. The entry of the “San Jose” into this 
service is fraught with more than usual interest, 
from the fact that she is the largest fruiter ever con- 
structed for service between the West Indies and the 
United States, and is also the first vessel equipped with 
refrigerating machinery to arrive at that port, which 
enables her to make long passages with perishable car- 
goes. 

The Keel plate of the “San Jose” was laid at the 
shipyard of Workman, Clark & Co., Belfast, Ireland, 
about nine months ago. . The Fruit Company con- 
tracted with these builders for the construction of 
three steamers of the same size, all for this trade. 
The “San Jose” was the first to be launched. Her 
general dimensions are: Length between perpendicu- 
lars, 330 feet; length over all, 345 feet; breadth, 
molded, 44 feet 3 inches; depth of hold to the upper 
deck, 31 feet 3 inches. She is rigged with two pole 
masts, has three complete steel decks, also topgallant, 
forecastle, and orlop decks of wood, the latter extend- 
ing throughout the forward part of the vessel. The 
engines and boilers are inclosed at all the decks by 
steel casings. 

The novelty in the ship is in the introduction of 
refrigerating machinery. The cargo space is divided 
into separate compartments by steel bulkheads, which 
extend to the upper deck. ‘All these holds and ’tween- 
deck spaces are insulated, and a very complete and 
efficient system of refrigerating machinery, with air 
ducts to every compartment, for the preservation of 
the fruit during shipment, has been fitted. By this 
means a low temperature.ean be secured in the tropical 
climates, and the fruit landed here in the best possible 
condition. 

Each hold is fitted with a large hatch, supplied with 
the necessary steam winches, derricks, and special ap- 
pliances for the expeditious and careful handling of 
the fruit cargoes. 

A large steel deck-house has been built on the upper 
deck amidships, and at the fore end of this house is 
placed a dining saloon, with the passengers’ state- 
rooms opening on each side. A stairway from this 
saloon leads up to a steel deck-house on the promenade 
deck above, in which are additional staterooms and a 
smoking room. Rooms for the engineers and officers 
are provided in the midship deck-house, and the quar- 
ters of the crew are in a deck-house at the after end 
of the upper deck. 

The spacious saloon is paneled in polished oak in a 


handsome manner, and is furnished with sofas, revolv- , 


ing arm-chairs, etc. The floor is covered with Brussels 
carpet, while the chairs and sofas are upholstered in 
moquette. The .staterooms are finished in white 
enamel, with comfortable sofas, running water, etc., 
and are richly carpeted. The smoking room and other 
apartments are prettily furnished, and the lavatories 
are finished in white enamel with tiled flooring, etc. 
The framing of the vessel consists of main and re- 
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verse frames of angle steel, to the entire exclusion of 
web frames except in the engine and boiler spaces. 
The stem is of rolled malleable steel carried above the 
forecastle deck. She is provided with bilge keels to 
minimize the motion of the ship, and her cellular 
bottom is divided into four compartments. She has 
steam steering gear and electric lighting plant, and 
carries a powerful searchlight. 

The machinery consists of a set of triple-expansion 
engines of the latest type, with all the auxiliaries 
necessary for a modern steamer. The cylinders are 
25, 41, and 68 inches in diameter, with a 48-inch stroke. 
Steam is supplied by three steel cylindrical multi- 
tubular boilers, 13 feet 6 inches in diameter, 11 feet 6 
inches long, each with three furnaces, and having a 
total grate surface of 150 square feet, while the heat- 
ing surface is about 6,000 square feet. The working 
pressure of the boilers is 190 pounds to the square 
inch. The “San Jose’ was constructed under the 
supervision of the British Corporation Surveyors, and 
qualified for their highest class. 

This immense fruiter calls attention to the evolution 
in this particular branch of our commerce. In 1870 
Capt. Lorenzo D. Baker conceived the idea of bringing 
bananas to Boston from Jamaica, and with the com- 
paratively small schooner “Telegraph” he made his 
first venture in this trade. For several years schooners 
made occasional trips between Jamaica and Boston, 
bringing small cargoes, which found a ready market 
here. In the early eighties the auxiliary steamers 
“Jesse Freeman” and “Lorenzo: D. Be.ker’” were placed 
in the trade, and later these were followed by more 
modern boats, especially built for the trade. The busi- 
ness made phenomenal strides, and at the present time 
the United Fruit Company own or have under charter 
a fleet of seventy-five steamers plying between their 
own plantations in Costa Rica, Colombia, San Domingo, 
Jamaica, and Cuba. Lines are operated to New 
Orleans, Mobile, Baltimore, Philadelphia, and Boston, 
and the fleet includes some of the finest vessels in the 
West India trade. 

The “San Jose” on her trial trip exceeded her speed 
requirements; and while her speed is less than vessels 
of the greyhound class, it is ample to enable her to 
make excellent time between the fruit-producing coun- 
tries and Boston, her great size insuring that she will 
keep time irrespective of the weather with the pre- 
cision of the average railway train. The vessel has a 
capacity for 45,000 bunches of bananas. 

The steamer “Limon,” the second of the trio, has 
been launched and is now about ready for commission, 
while the “Esparta’”’ will leave the builders’ yard in a 
few weeks. 

= 2 onl 
Iridium Lamp Filaments. 

The objection to carbon filaments—disintegration, 
fusing with strong currents, and therefore waste of 
energy through the necessary employment of weak 
ones—have led to many attempts to construct a fila- 
ment of greater efficiency and durability. 

In the infancy of incandescent lighting experiments 
were made with metals of the platinum group. These 
experiments have lately been resumed, the greatest 
hope of success being placed on osmium. But osmium 
is by no means uncbjectionable. Like carbon, it vap- 
orizes at bright white heat, and if air is present, as in 
an imperfectly exhausted bulb, it forms hyperosmic acid 
which, even in very small quantity, is: exceedingly in- 
jurious to the lungs and the eyes. Similar objections 
apply to ruthenium. Iridium is the only member of 
the group which is neither vaporized nor oxidized at 
white heat. Fused iridium is free from osmium, 
ruthenium, and palladium, which are vaporized during 
fusion. 

Edison has recommended filaments of iridium wire— 
but the metal is extremely brittle and cannot, accord- 
ing to Guelcher, of Charlottenburg, be drawn into 
wire. With care it can be rolled into strips 1-32 inch 
thick, but it is impossible to make such a strip of 
either circular or uniform cross-section. 

Guelcher has, however, succeeded in producing 
round and uniform iridium filaments by mixing fine 
iridium powder with vegetable glue, forcing the paste 
through a perforated plate by hydraulic pressure, 
drying the filaments and heating them to whiteness 
in an oxy-hydrogen flame. The filaments thus pro- 
duced have a bright metallic luster, and though very 
hard, are flexible enough to be used in electric bulbs. 
They are said to be very durable and economical of 
power. 

Instead of the chemically-pure metal, iridium pow- 
der as precipitated from solutions may be used. As 
this contains some oxide, the filaments, before being 
heated, must be exposed to the action of a stream of 
hydrogen. 

Without this precaution they would explode on being 
heated. It should be noted that the heating must be 
done in an exposed flame, not in a covered crucible or 
a bed of charcoal, as the object is to effect complete 
combustion of the adhesive and leave nothing but pure 
jridium.—Condensed from Umschau, Prof. Russner, 
December 26, 1903. 
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THE CLIFF DWELLERS AT THx ST. LOUIS 
EXPOSITION. 

BY THE ST. LOUIS CORRESPONBENT @F THE SCIENTIFIC ANERICAN, 

Among the most interesting of the aboriginal tribes 
of North America are those strange people the Mokis 
and Zunis, who, as far back as human records go, are 
known to have occupied the so-called Painted Desert 
in Arizona. By the enterprise of one of the conces- 
sionaires at the World’s Fair at St. Louis, there are 
now being exhibited several hundred of the cliff dwell- 
ers, aS they are popularly known, in an exhibit which 
makes a praiseworthy and very successful attempt to 
reproduce the 
conditions under 
which these peo- 
ple live. Like 
every other tribal 
exhibit at St. 
Louis, this one is 
thoroughly genu- 
ine, the tribes 
represented hav- 
ing come direct 
from their 
strange ela gt 
dwellings, high 
up beyond the 
mesa, to take up 
their abode, dur- 
ing the continu- 
ance of the fair, 
in the extensive 
reproduction of 


their homes in 
the far South- 
west. The large 


company of Zuni 
and Moki Indians 
gathered in this 
exhibit forms an 
ethnological ex- 
hibit of rare in- 
terest. As will be 
seen from our il- 
lustration, the re- 
production of the 
native dwellings 
has been carried 
out with no little 
fidelity, and in 
the various rooms 
the two tribes are to be seen daily engaged in the arts 
of peace. They weave rugs that vie with those of the 
Navajo Indians in beauty and durability; they exhibit 
their skill in the making of a peculiarly beautiful 
beadwork; others are engaged in the weaving of ham- 
moclis, the sewing of moccasins and clothing, and the 
manufacture of silver jewelry, in which the Mokis are 
particularly expert. A curious characteristic of these 
people is that they are singularly skillful in mimicry, 
many of them being natural actors of no small ability, 
and they give exhibitions in a theater within the vil- 
lage. Among their daily performances, one that nat- 
urally attracts the most attention is the snake dance, 


Meki Indians Dancing with Live Snakes in their Meuths. 
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which has been aptly described by a well-known ethno- 
logical student as an “unparalleled dramatic pagan 
ceremony.” It takes place but once every other year, 
and during its performance they implore their deity, 
Gitche Manitou, for much-needed rain. Previous to 
the giving of these performances at St. Louis this tribe 
has never before performed its snake dance elsewhere 
than at Wolpi, in the Painted Desert of Arizona; and 
it is only within the past few years that even the ex- 
istence of this extraordinary ceremony has come to 
the knowledge of the white man. As late as 1897 a 


few hunters and trappers, with some government ai- 


Repreductien ef Cliff Dwellers’ Village 


tachés, were reluctantly given permission by the per- 
formers to witness the ceremony. Since that date the 
snake dance has grown in notoriety; and it is now seen 
biennially by several hundred Americans who make the 
long journey over a rough and inhospitable country 
for the purpose. 

It took a great deal of tact and a free use of money 
to induce the cliff dwellers to leave their homes for St. 
Louis, there being a suspicion among them that for the 
Zuni to leave the region of Wolpi means that he will 
never return to it again. They dance the snake dance 
on the stage of their small theater, dressed in their 
full savage regalia. Armed with strange implements 
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and chanting wild themes to wie rhythm of their 
drums, they go through their uncanny dance appar- 
ently charming into quiescence or stupor dozens of the 
deadliest snakes in which their region abounds, until 
they place the reptiles in their mouths and carry the 
dance to its climax. The sight is one of the strangest 
and most weird to be seen at the St. Louis Exposition. 
—<—c—&qJ ~+e- > 

A Balloon Equipment for the ktussian Army. 

The departure of Col. Kowanyko, the chief of the 
military aerostatic establishment of Russia, with a 
balloon outfit for Manchuria, is announced. He takes 
with him eight 
balloons, which 
are to reinforce 
the Russian aero- 
static equipment 
on the scene of 
operations ak 
present. The de- 
tachment under 
his command is 
charged with 
transporting the 
hydrogen _ gener- 
ators for the bal- 
loons. These gen- 
erators have been 
constructed on a 
special plan in 
view of making 
them easy to 
transport over a 
bom 2 distance. 
The gas is. ob- 
tained by using a 
bath of caustic 
soda, and into it 
is plunged an 


iron cage con- 
taining scrap 
aluminium. The 
apparatus em- 


ploys 2 pounds of 
aluminium, 2 
pounds of caustic 
soda, and 1.3 gal- 
lons of water to 
obtain 35 cubic 
feet of gas. While 
the system is ad- 
vantageous on account of the small space it occupies 
and the rapid production of hydrogen in large quanti- 
ties, the process is a very expensive one, as 1 cubic 
meter (35 cubic feet) costs about $1.50. Owing to the 
lightness of the apparatus, the cooling of the gas is 
somewhat neglected. However, under the special con- 
ditions in which it is to be used, it will no doubt 
render considerable service. 
—_——_2+ 6+ o—__—_———————_ 

The question of cutting a canal from Vienna to 
Trieste is being seriously considered. The assistance 
to commerce by enabling goods to be carried by water 
with its cheap freightage will be enormous. 


Greup ef Clif Dwellers ; the indian to the Right is 98 Years Old, 
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A LOCOMOTIVE DUEL SCIENTIFICALLY CONDUCTED. 
BY DAY ALLEN WILLEY. 

In spite of the too frequent railroad accidents, es- 
pecially collisions which occur in this country, the 
opportunity is seldom afforded to note just what oc- 
curs at the time of impact when locomotives come to- 
gether. The witnesses of such disasters are usually 
too excited over the occurrence to observe the imme- 
diate effects of the shock, and even if mechanical ex- 
perts able to observe intelligently, they have only a 
chance to glance before the force developed at the 
time of contact has expended itself. 

The accompanying illustrations are of unusual in- 
terest, for they depict a collision at the instant the 
engines struck each other and their condition a few 
minutes later when the motion had entirely ceased. 
Fortunately the photographer had a lens of high power 
and a very rapid shutter, so that even the fragments 
which flew into the air were reproduced on the nega- 
tive as well as the jets of escaping steam and smoke. 
It may be needless to say that this collision was not 
an accident. It was one of several which have been 
arranged for exhibition purposes, but from it an oppor- 
tunity is given to obtain valuable data as to the effect 
when two engines meet “head on” as in this instance, 


SNAPSHOT OF A LOCOMOTIVE DUEL. 
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in start being given the engine shown on the right 
side of the illustration. It will be noted that when it 
struck, none of the wheels was lifted from the rails. 
The truck of the left engine, however, was forced 
above the track, and the front part lifted a foot or two. 
The shock also broke one of the steam pipes leading 
into the cab, which accounts for the jet of steam 
shown in the picture. It will be noted that the cab 
of the right engine was torn from its fastenings by 
the blow, although the other cab was uninjured. A 
curious feature of the collision was that after the first 
impact, there appeared to be a rebound, the engines 
then closing up again and the right engine slowly 
forcing the other backward. 

The locomotives remained in motion for about three 
minutes after the impact, the one on the left being 
driven back nearly 50 feet from the point where they 
came together. An examination showed that its 
smokestack was torn away at the base and the front 
of the boiler broken so that the steam entirely escaped 
through this vent and the pipe in the rear in five 
minutes. In both cases the pilots were demolished as 
well as the forward woodwork of all kinds. The 


lantern standards, headlights, and all of the lighter 
ironwork, including hand rails, were broken and twist- 
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The Ninth Satellite of Saturn, 

It is probable that, in the future, there will be no 
difficulty in securing a sufficient number of observa- 
tions of Phoebe, the ninth satellite of Saturn, not only 
to correct the present elements, but to study the large 
and interesting perturbations to which it is subject. 
It can be observed visually with the largest refractors, 
and can doubtless be photographed with large reflec- 
tors, as well as with the Bruce telescope, by the aid of 
which Prof, William H. Pickering discovered it. Since 
the observations enumerated by him in the Harvard 
Annals, LIII., 55, 60, Phoebe has been closely followed 
by Prof. Bailey. 

For some unexplained reason, Phoebe has not been 
found on the plates taken in July. The record for the 
plates taken in August has not yet been received from 
Arequipa. 

A NEW VARIABLE IN HERCULES. 

The meridian photometer, like other meridian in- 
struments, is not adapted to the discovery of variable 
stars. It may therefore be of interest to note the dis- 
covery of such an object by the writer, with the 12- 
inch meridian photometer. On August 23, 1904, while 
measuring the star + 24 deg. 3419, magn. 9.4, it was 
noticed that a brighter star, having the photometric 


OTHER AND LIFTED ITS RIVAL FROM THE TRACK. 


THE TWO ENGINES, IMMEDIATELY AFTER COLLIDING, APPARENTLY REBOUNDED, AND THEN CRASHED TOGETHER AGAIN. 


for their position at the actual period of colliding has 
been clearly reflected by the camera. 

For the mechanical ‘duel,’ as it might be termed, a 
section of track 5,600 feet in length was laid on a 
level grade at Point of Pines, Mass. The locomotives 
utilized were secured from a railroad company which 
had discarded this type for heavier equipment, but 
they were not defective or disabled in any respect ex- 
cept that their cabs had been replaced. The weight 
of each engine, including tender, was about 50 tons 
and they were modeled after the same specifications, 
each having four 60-inch driving wheels, and four 
truck wheels supporting the forward portion of the 
Loiler. Prior to sending them together, steam was 
generated for two hours and the engines “exercised” 
so to speak, by moving them slowly up and down the 
track. Finally the boilers were subjected to as much 
steam pressure as the engineers deemed safe and 
each machine was backed to its end of the line. The 
engineers took their places in the cabs and at the sig- 
nal arranged each opened the throttle to the limit and 
pushed his lever to the full-speed mark, then leaped 
to the ground. One locomotive attained a slightly 
greater momentum than the other engine. Conse- 
quently the point of contact was not midway between 
the terminals, but about 300 feet distant, the advantage 


ed beyond repair. The boiler of the right engine was 
also crushed in to such an extent that the steam 
escaped. Neither of the locomotives, however, was de- 
railed, although the trucks were torn from their sup- 
ports and the piston rods and cylinders dismounted 
as well. 

Although the actual speed of the engines at the 
time of contact cannot be calculated, the force was 
such that an iron bar weighing 75 pounds, detached 
from one of the pilots, was thrown 150 feet to one 
side of the track, and such small pieces as bolts and 
nuts were found as far away as 300 feet. When the 
engines were started the whistle valve of each was 
opened. As soon as thew met, the shock shut off the 
whistle of the left engine, but that of the right con- 
tinued until steam had been exhausted. 


OO Oo 


The Committee on Awards of the Louisiana Pur- 
chase Exposition, St. Louis, has conferred upon the 
Wellcome Chemical Research Laboratories the dis- 
tinction of a grand prize and three gold medals, in 
recognition of the importance and educational value 
of the chemical and pharmacognostical researches con- 
ducted in these laboratories under the direction of Dr. 
Frederick B. Power. 


magnitude 9.5, and not in the Bonn “Durcimusterung,”’ 
preceded it. An examination, the next day, of the 
photographs of this region at once showed that the 
star was a variable of long period having a range ex- 
tending at least from the magnitude 9.5 to< 13. The 
approximate position for 1855 is R.A. 18h. 20m. 26.0s. 
Dec. + 24 deg. 56.4 min. 
Epwarp C. PICKERING. 
———— > + 0m OO 

The French Admiralty have been carrying out vro- 
longed experiments with a new type of accumulator, 
which it is expected will enable the design of sub- 
marine boats capable of attaining a speed of 16 knots 
an hour. The greatest secrecy is being preserved in 
regard to the invention. All that is known about it 
is that it is lighter than any accumulator now in use, 
and is said to be able to store sufficient energy for 
propelling engines of 1,000 indicated horse-power at 
the above speed. At present the accumulators actually 
in use upon the last completed submarine only yield 
250 horse-power and give a speed of 11 knots; the 
“Emeraude” type of boats will be fitted with 600 horse- 
power accumulators, giving a speed of 12 knots. The 
utilization of the latest type of accumulators therefore 
will mark a great development in submarine propul- 
sion. 
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RECENTLY PATENTED INVENTIONS, 


Apparatus for Special Purposes, 

SEWER-LIFT.—G. V. ELiis, New York, N. 
Y. This invention comprises a certain novel 
arrangement by which when the sewage reaches 
a predetermined level in the reservoir or tank 
a valve is automatically opened, and by action 
of steam, air, or other compressed fluid, the 
contents of the tank will be forced out thereof. - 
In the preferred form of the invention, pro- 
vision is made for exerting an air pressure di- 
rectly on the sewage to force it out of the 
tank and for setting in operation a steam 
ejector which sucks out the sewage. Wither, or 
indeed both, of these devices may be employed 
at will. 


Electrical Devices. 


ELECTRIC AUTOMATIC BLOCK-SIGNAL 
AND SAFETY SYSTEM.—G. P. FINNIGAN, 
Greene, N. Y. In this patent the inventor 
has reference to electric block-signal and safety 
systems, more particularly for use upon rail- 
roads, drawbridges, etc. where it is desired 
that a moving member shall actuate an alarm 
adjacent thereto and also actuate an alarm at 
a distance. 


Of Interest to Farmers. 

VINE-CUTTER.—I’. M. Ewe, LTgypt, 
Wash. Mr. Iwell has invented certain new 
and useful improvements in vine-cutters, and 
his invention relates tu devices of the above- 
stated character, the object in view being to 
simplify and improve cutters as they have 
heretofore been constructed. The cutter is 
adapted for cutting strawberry and other vine 
runners, as also for cutting lawn edges, grass, | 
an@ other similar uses. 

GRAIN-BINDER.—W. CG. Duryva, Blawer- . 
burg, N. J. The object of this inventor is to. 
effect certain imprevements in the mechanism ; 
for actuating the stop and ejector arms ef | 
grain-binding apparatus. <A further object is 
tu so construct the trip devices that they will 
be more certain in operation than heretofore. 

INSECTICIDE APPARATUS.—O. Bercmr, 
Galveston, ‘Texas. The improvement relates 
particularly to means applicable for preventing 
the ravages of the boll-weevil, which infests 
the cotton plant; but the said method and, 
imeans may be applied alse te prevent the in- 
jury of vegetable growths by other forms of 
insects and also by diseases. ‘T’he composition 
which is harmful ov destructive. is inclosed. 
in a tube having lateral perforatidns and’ 
adapted to be inserted in the body or root of a 
plant. 

COVER FOR DAIRY PRODUCYS.—O. 'THI- 
BAULT, Fall River, Mass. In this case the in- 
vention relates to improvements in covers for 
incasing cheese, butter, etc., the object being 
tu provide a device of this character that will 
fully protect the products from dust and dirt 
when lowered and having a means for refrig- - 
eration during warm weather and also having | 
a simple means for raising and lowering the 
cover. 

BKENCHE-POST.--N. A. Furup, Joice, Lowa.’ 
In this patent the invention is an improvement 
iu posts designed especially for use as an 
anchor o1 corner post for barb or woven wire . 
fences. In practice the parts of the post may 
be made of iron and will present a strong, dura- 
ble construction. 


Of General Interest, 

SPIRIT-LEVEL.—J. BisHop, Bartow, Fla. 
The invention relates to improvements in 
lovels: and the object the inventor has in view: 
is the provision of an improved spirit-level in; 
which the contradistiuction between the tube! 
and the liquid within shall be so clear that the. 
air bubble present in levels of (this type may 
be readily seen in a very poor or dim light and. 
at a reasonable distance. 

ROOT-EXTRACTING | FORCEPS.--N. Dz: 
ASDELL, San Francisco, Cal, This improve-- 
inent consists in forming the adjacent faces of 
the screw-threaded and longitudinally-divided 
beak with a longitudinal or intermeshing rab- 
bet. so that the two sections of the tapering 
and screw-threaded sections will not slip or 
twist upon each other when rotated upon a 
longitudinal axis, but will, on the other hana, 
mutually brace each other and hold together, 
so that the beak may be tightly seated in the 
reot-cavity. It also consists in means for: 
maintaining the tight grip of the two halves of 
the beak while extracting the root. j 

HEAT-INSULATING COMPOUND.—-J.. D. 
Scorr, Shields, England. ‘This invention re- 
lates to a compound useful in various connec- 
tions, but especially intended as a covering for 
boilers. steam-pipes, and equivalent structures 
to prevent loss of heat by radiation. The com- 
pound is composed of asbestos and mica with a 
starch-like bonding, enabling the compound to 
be prepared in plastic form and spread over 
the surface to which it is applied, after which 
it sets permanently to the surface. 

TUNNEL CONSTRUCTION.-—P. KAmMerte, 
New York, N. Y. 


reception of cementing material and for inter- 
locking connections, which sections are finished 
by a plastic covering or shell and filling before 
fitted to place, and also provide » coupling 
for opposing sections which will join them, 
the couplings so constructed that the cement- 


‘draftsmen, and those engaged in 


:ent. 


~ tion. 
~hold the racks to any position. 


paneer, 


| may be suited to various conditions. 


| vide a stopper 
: easily inserted in and removed from a flue or 


| danger of breaking the eggs. 


One purpose in this instance? 
is to provide a construction made up of a: 
series of angle-irons braced and arranged for: 


Scientific 


ing material can be introduced from a point 
above parts being fitted, so as to make the 


structure concrete or integral and waterproof . 


and so that particles, such as sand, cannot 


find ingress to the tunnel structure. 
GEOMETRICAL INSTRUMENT.—S. E. 
Luona, Lima, Peru. In carrying out this im- 
provement the inventor has in view providing 
an instrument which shall be simple in con- 


struction and manufactured in large quantities . 
He provides an instrument : 
engineers, : 


at small expense. 
which enables mathematicians, 
like profes- 
sions to divide and subdivide angles into any 


number of parts with exactness and accuracy 


_and also rectify circles or parts of circles. 


CLASP FOR SUPPORTING SCARFS FOR 


“NECKWEAR.—LETTIE LASSEN, New York, N. 


Y. The object in this case is to provide a 


simple clasp that may be readily applied upon. 
“a wide ribeon or other flimsy fabric used as 


neckwear or for other purposes where it is 


‘available and hold such fabric from becoming 


wrinkled or drawn into folds that reduce the 
width of the ribbon and render it bulky, un- 
comfortable, and unsightly as an article of 
ornamental neckwear. 
HORSESHOVING-STAND.—S. M. 
Sidney, Ohio. The invention refers more es- 
pecially to the type of stands described and 
illustrated in Mr. Martin’s former Letters Pat- 
A structure is preferably employed com- 
prising uprights, from the upper part of which 
extend parallel longitudinal jpeams, 
which are disposed supports for the upper ends 


of laterally swinging racks, between which lat- | 


ter the anima! stands during the shoeing opera- 


Other details 
are also employed. 

GARMENT-FASTENER.—F. Sstrri, Council 
Bluffs, Iowa. The prime object of the inven- 


tion is to provide a device in which the two | : : 
| counter, and which will display a far greater ' 


quantity of goods to much greater advantage. - 


parts of the fastener may be readily engaged 


with each other and when so engaged will not , 


be liable to accidental disconnection and which 
will allow a large freedom of movement between 
the two fastener parts without endangering 
the disconnection. his fastener is useful in 
connection with cloths and garments of various 
soi'ts, particularly the garments of women and 
children. 


ARTIFICIAL LIMB.—S. E. Sraacs, New 
York, N. Y. In the present instance the inven- 
tor contemplates as the main object the pro- 
vision of an upper leg member, a knee joint, a 
lower leg member, an ankle-joint, and a foot 
these parts all being designed to be 
correlated and arranged. ‘There are means for 
adjusting and controlling the tension of the 
knee joint in such a manner that the latter 
The ankle 
connection of the limb is so constructed that 
freedom of movement will be at all times se- 


cured, while a safe, comfortable joint will be ; 
. attained. 


FLUE-STOPPER.—-I.. RUSSELL, Carthage, 
Ill. he object of this improvement is to pro- 
which shall be adapted tu be 


thimble and which will close the latter tightly 
When duly secured in place, and thereby ex: 
clude dust, dirt, or soot from a room in which 
the flue is located. 

EYE-BRUSH.—C. F. W. Ramus, Mast Bos- 
ton, Mass. ‘The inventoi’s object is to provide 
a simple device, quite small and portable, thai 
may be readily applied for the removal of 
foreign matter from the human eye by the one 
afflicted or by another person and that will 
quickly remove the foreign matter without the 
slightest injury to or further ilritation to the 
eye. 

MUFFLER.—S8. Htcues, Randolph, Wis. 
The purpose in this case is to provide a collar 
and muffler with a shirt-front and necktie ef- 


fect which can be attached to a chest-protector, © 


sweater, or shirt, and worn to cover the face 


with the exception of the nose and eyes so as: 
to cover the movth and nose as Well and which - 
may be worn to provide a warm collar practi- - 
cally reaching to th. chin, with or without ear- - 


protectors, the latier being normally attached 
to the rear of the collar or skirt section of the 
muffier. 

EGG SCOOP.— J. SckiMcHovur, Jr., and J. 
OseRDORFER, Pittston, Pa. In this patent the 
invention relates to improvements 
for transferring eggs fl‘em a crate to an egg- 
tester and back to the crate, the object being 
to provide a scoop of inexpensive construction 
and by means of which the eggs may be read- 
ily removed in layers from 


PHOTOGRAPHIC- PLATE WOLDER. — J. 


ScHAuB, T.ogan, Utah. One of Mr. Schaub's 


improvements resides in a device located in the. 
plate-chamber by which a plate can be easily - 
and quickly inserted or removed without touch- ' 


ing the sensitized surface thereof, such device 
serving also as a means for locking the plate 
against Movement when fully inserted and 
tending to prevent accidental dropping of the 
plate during the manipulation of the holder 
in Inserting or removing plate. Another im- 
provement is a form of light-excluding flap, 
and another, a type of slide-lock adapted to 
retain the slide in its closed position and serv- 
ing as a handle for withdrawal of slide. 

BOTTLE-BRUSH.—-L. J. WuIpness, 
York. N. Y. In this instance the object is to 


MARTIN, . 


across | 


Specially-constructed devices are used to; 


in scoops! 


a crate without - 


New . 


American 


quickly, and thoroughly clean the {nner faces 
of the sides and bottom of the wall 9f a bottle 
simultaneously and without much physical ex- 
ertion on the part of the operator. 


RULER.—P. CumMiIne, Key West, Fla. In 


this patent the invention relates to parallel or - 


other rulers, and is especially adapted to that 
class of parallel rulers that are used by sailors 
for laying out courses, plotting their daily work, 
and the like. It is, however, of general use 
on rulers and not confined to parallel rulers. 
The improvement increases ease of operation 
of rulers, prevents their slipping, etc. 


GAS-WASHER.--}’. BurGemeEIsrer, Celle, 
Hanover, Germany. ‘The invention is mainly 
intended to replace scrubbers used in the man- 
ufacture of illuminating gas, in which hurdles, 
sheet-metal trays, coke, etc., are usually em- 
ployed for freeing gas flowing through from 
‘tar and ammonia. Washers are known in 
| Which subdivision of water-supply is effected 
‘by means of sieves, plates, or revolving vanes. 
. These, however, operate with large quantities 
of water and partly with considerable motor 
power, and very expensive. The present washer 
insures purification of gases by a peculiar ar- 
‘ rangement for spraying the liquid. 
BOTTLEI:-CLEANING DEVICE.—W. 
- SPALDING, New York, N. Y.. The object of 
the improvement is the provision of a cleaning 
device more especially designed for cledning 
nursing-bottles and the like, by the use of shot 
ard arranged to allow of conveniently placing 
the shot in the bottle, confining 
while shaking the bottle, and allowing quick 
i removal and storing of the shot after the 
‘ bottle is cleaned. 

DISPLAY 
boR¥ER, Carrollton, Ky. The purpose of the 
invention is to pi‘evide a case or rack for hats, 
neckwear, or other merchandise which will 
occupy us little room as or less. room than a 


“The device can be quickly and conveniently 


taken down or set up. all of the body portion - 


when the parts are separated fitting into the 
base with the exception of the top, which can 
be used as a cover for the other parts. 
YIRHARM.-- 
This arm 
is fired aud the thumb-lever connected with ihe 


breech-block, and which acts as a trigger-guard, : 


has been carried forward the block is carried 
rearward and the cartridge-carrier is brought 
into position to receive a cartridge from the 
magazine, clamping cartridge and holding it, 
and as the lever is restored to guard position 
relative to trigger, the carrier is elevated to 


bring cartridge in alinement with barrel and. 
the block is brought forward to force the car-? 


tridge into firing position, the carrier mean- 
while dropping downward out of way of block 
to position close to back of magazine, the grip 


of the carrier being opened to receive cartridge ' 


when lever is carried forward. 
FEED-BON.—W. G. Haas, New York, N. Y. 
This invention relates to feed-eoxes for horses 
and other animals, and is especially adapted 
for use in fire-stations for feeding horses liable 
' to be called out at any time. The principal 
object is to do away with the use of objection- 


floor. 

PAPHR BOX—--J. T. Craw, Jersey City, N. J. 
The purpose in this improvement is to provide 
a box which may be quickly and conveniently 
set up and which when set up will 
perfectly flat, springless bottom, without ex- 
posed folds, the blank from which the box is 
made being economically cut, and so cut and 


scored that when the parts are adjusted to place ; 


they will be. as it were, locked against dis- 
placement without the aid of paste or other 


viscid soaterial, except at one edge of the 
- body of the box. 
JEWELRY - FASTENING DEVICE.— ft. 


FiscHrrR, New York, N. Y. The principal ob- 
ject of the invention is to provide a device 
which is small, simple, and inexpensive, which 


may be quickly applied to a scarf-pin and when: 


so applied will automatically grip the pin, 


so as to bold it securely and prevent its acci-. 


dental removal from the garment in which it 
is inserted. 

VALVE-CONTROLLING DEVICE-—A. F. 
DoNALDSON, Mansfield, Ohio. The invention re- 
‘lates to means for controlling valves to govern 
| the amount of water or other liquid passing 
‘ through the valve. 


* device simple and durable in construction, easily 


adjusted, and arranged to insure a rapid clos-° 


ing of the valve after the desired amount of 
liquid has passed through the valve. 


In the pres- 
j ent instance the intention is to provide novel 
details of construction for a clasp that adapts 
it for very effective service as a means for de- 
tachably connecting the leg of a stocking with 
an elastic band used as a stocking-supporter, 
but which may also be used in connection with 
other garment-supporters. 


Hardvvare. 


| DOOR-HANGPR.—1J. Cramer, Lima, Ohio. 
Among other objects the invention seeks to 
provide a construction wherein the door may 


: J. C. Downey, Waterbury, Conn. 


W. . 


it therein : 


CASE OR RACK.—L. NM. Siens-. 


I. HE. Ruprikip, Glendale, Ore. ! 
is so constructed that after a shot 


able portable feed-buxes and also to do away — 
with the necessity of putting the feed on the: 


have a: 


The object is to provide a' 
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of order when properly installed and adjusted, 
the wheels run truly and practically noiselessly 
on the track, the wheels cannot jump the 
track by a sudden jolt, sidewise movement is 
minimized, it is not necessary to leave wide 
space or opening in head-jamb for travel of the 
hanger, and the parts are easily placed in posi- 
tion. 

BRACKET.—G. W. CampBeLL and A. C. 
WiLuiAMs, Chattanooga, Tenn. The Messrs. 
Campbell and Williams's invention has reference 
to improvements in metal! brackets, particularly 
for supporting metal sinks and the like, an 
object being to provide a bracket that may be 
readily adjusted to sinks of different widths, 
and by the use of which drilling of holes in the 
sink-rim is obviated. The bracket is equally 
adapted for supporting shelving. 

WRENCH.—-H. Srern, Georgetown, Minn. 
This improvement relates to a class of levet- 
wrenches having a fixed jaw, a slidable jaw, 
and means for holding the slidable jaw at a 
desired distance from the fixed jaw. The ob- 
ject is to provide details of construction for a 
wrench which adapt the wrench for very con- 
venient adjustment of the slidable jaw and en- 
‘able the instant fixture of the movable jaw at 
-a desired point on the lever-bar of the wrench. 


Heating and Lighting. 
ARC-LIGHT DISTRIBUTER.—Il. J. Paumun, 
’ New York, N. Y. In Mi. Palmer’s patent the 
invention has reference to means for distribiit- 
‘ing light and admits of general use, but is par- 
‘ticularly applicable in the case of arc-lights, 

for the reason that in such lights the illuinin- 
. ating-surface due to the use of carbon is conm- 
paratively small. 

| ATTACHMENT FOR FIRE-VONES OV 
| STOVES.—A. Marxorr, Derby, Conn. Means 
are offered in this invention for changing the 
! dimensions ot the fire-box, so that more or lesis 
fuel may be consumed and the heat contrelled 
to suit requirements of service. The object is 
-to provide details of construction, simple and 
readily applied to new or old stoves and that 
will enable the reduction of the grate and fire- 
box alea any degree, and which by eusy ad- 
justment will permit the grate to receive rock- 
ing adjustment as may be required. 


Household Utilities. 

| S$IADE-BRACKET HOLDER.—H. G. F11- 
/ son, New Cumberland, W. Va. This device is 
jadapted to be secured to a window-frame and 
has means for attaching thereto the usual 
form of bracket used to support a shade fix- 
ture. The object is to provide a form of holder 
to be permanently attached to the winduow- 
casing, to which holder the usual form of shade- 
[hero can be removably secured in a nuue- 


ber of positions of adjustment. 

EXTIONSION-TABLE.-—A. F. ZocuErr, Fond 
du Lac, Wis. ‘he improvement is particularly 
_in that class of tables having a “pedestal” 
formed in sections connected with opposite 
ends of the table and arranged when extension- 
leaves are removed and the table is closed to 
inclose a central leg; and the object is to 
provide constructions for locking together the 
sections of pedestal when the extension-leaves 
are removed and table closed. 


Machines and Mechanical Devices, 


OILER WOR SIHAKFT-BEARINGS.--W. M. 
CorrmMaNn, Madison, Wis. ‘The invention re- 
lates particularly to improvements in auto- 
matic oilers for vertical shaft-bearings. The 


object is to provide an oiler of simple and in- 
expensive construction that will provide a con- 
, tinuous supply of oil whether the shaft be run- 
‘ning fast or slow, and the arrangement is such 
that the surplus of oil will flow back to the 
reservoir to be used over again. 

THREAD HOLDER AND CUTTER FOR 
» SEWING-MACIIINES.—C. D. Marruuws. New 
Orleans, La. ‘The invention relates to a device 
-appled to the presser-foot of a sewing-muchine 
for holding ihe end of the needle thread, and 
-for cutting off the same after the stitch has 
- been finished. It comprises a spring tongue 
.to hold the thread against the presser-foot and 
against which the blade is drawn to cut the 
thread. 
| FRICTION-CLUTCH.—C. 
:G. H. GutHrim, Muncie, Ind. An improved 
friction-clutch has been invented by Messrs. 
Macomber and Guthrie, which is simple and 
; durable in construction, very effective when 
in use, and arlanged to insure an easy running 
of the pulley when not in frictional contact 
with the clutch members. It also allows the 
positive driving of the pulley and shafts when 
the clutch is in action. 

THREAD-CUTTER FOR SEWING-MA- 
CHINES.—C. D. Marruews, New Orleans, La. 
The device comprises the combination with the 
needle or throat plate of the sewing-machine, 
‘of a tongue fastened thereto, and having a cut- 
‘ting edge, this tongue serving both to pinch 
‘the end of the thread against the throat plate, 
j and. also to cut off or sever the thread so that 
‘after the seam has been made, the sewed fabric 
may be readily detached from the machine. 


CLUTCH.—E. Dysrrerup, Monterey, Mexico. 
The inventor seeks to provide means for more 
accurately and fully adjusting the parts of the 
clutch, thereby insuring absolute accuracy and 


J. MAcoMBER and 


provide a new and improved bottle-wrush av- ‘be easily adjusted without tearing away the ; positive action. By this means the action of 
ranged to permit the operator to convenientl;, | woodwork, the parts are not liable to get outt the clutch is kept back until the motive-power 


machine has attained full speed, and then the 
clutch takes hold of the loaded pulley. 

MULTICOLOR PRINTING PRESS.—F. E. 
KEMpPF, care of Joseph Baron, 333 West 16th 
Street, New York, N. Y. The object of Mr. 
Kempf’s invention is to provide an improved 
multicolor-printing press designed to permit 
printing in any desired number of colors on 
one or both sides of the sheet and arranged to 
allow quick adjustment of the several parts to 
enable the operator to conveniently and easily 
“make ready’ and insure perfect impressions. 
The machine is also applicable to the printing 
of wall papers, textile and oil cloths. 


MUSIC-LEAF TURNER.—J. W. O’NEEL and 
J. R. Epwarps, Lafayette, Ore. The turner 
is of that class in which a number of wings 
intended to be attached, respectively, to the 
music-leaves are arranged to be turned in 
succession by operating devices actuated either 
from the operator’s hands or feet. The prin- 
cipal novelty lies in the manner of mounting 
and successively operating the wings and in 
the devices for returning any one or all of the 
wings either to repeat a part or the whole 
of the music or to place the apparatus in posi- 
tion for renewed operation of any sort. 


METALLIC PACKING.—J. JAacozpson, Lead, 
S. B. This invention relates to packing for 
rods that are members of steam and other 
engines, and has for its object to provide fea- 
tures of construction for metallic packing, 
which adapt it for very effective service, enable 
the convenient inspection or renewal of in- 
terior details when worn so as to require it, 
and that permit the application of lubricant 
through the packing and upon the rod packed 
therewith. 


CAKE-MIXING MACHINE.—Juuia C. Gav- 
tur, Columbus, Ga. The object of this in- 
vention is to produce a machine in which bat- 
ters for making cakes, etc., can be quickly and 
easily formed and in which the whites and 
yolks of eggs and butter which are used in 
making these batters can be separately beaten 
at one and the same time by one person. 


PNEUMATIC LEAF-TURNER.—J. W. AL- 
BIN, Babylon, and L. A. SEAMAN, Mineola, N. 
Y. In this patent the invention of Messrs. 
Albin and Seaman relates to leaf-turners, and 
more particularly to the kind used in connec- 
tion with sheet-music, their more particular 
object being the production of means for oper- 
ating the same pneumatically by the pressure 
of the operator’s foot. 


HAT-MACHINE.—G. W. CHAMBERLAIN, At- 
lanta, Ga. The invention relates to improve- 
ments in machines for forming bell-crowned 
hats of felt or similar material, an object be- 
ing to provide a machine by means of which 
bell-crowns may be quickly and uniformly 
pressed into shape without danger of tearing 
the hat material. 


CARTRIBGE-LOABER.—E. E. BRECKEN- 
RIDGE, Manning, Iowa. The invention com- 
prises a comparted hopper with measuring de- 
vices for withdrawing the charge of powder 
and shot therefrom and discharging the same 
into the cartridge-holder, which is sectional to 
engage and release the cartridge and which is 
so positioned that the rammer, which is lo- 
cated above the holder, may be moved down 
into the same to ram the charge and wads in 
place. 

SPLIT PULLEY.—G. F. McLynn, Cottage- 
grove, Ore. In the use of this efficient device 
the sections are placed about the shaft in the 
usual manner, with a bushing of proper size 
interposed, and then clamped upon it by 
bolts, a sectional bushing used if desired to 
secure engagement. When fixed in place, it will 
be seen that the strain upon all parts of the 
rim is communicated directly to the shaft and 
at places where the structure is weakest, this 
being at the juncture of the sections, a double 
support is given. 


STIRRING APPARATUS.—J. S. Brau, Mon- 
roe, Wis. In the present case the invention re- 
lates to apparatus used in the manufacture of 
cheese; and its object is to provide an appa- 
ratus more especially designed for stirring milk 
in the cheese-kettle and arranged to allow of 
moving the kettle over or off the fire without 
interruption of the stirring process. 


TRANSMISSION-GEAR.—C. H. Bay, Hor- 
nellsville, N. Y. The mechanism consists of a 
gearing of the sun-and-planet type, whose 
principal feature lies in the arrangement by 
which the planetary gears are carried bodily 
by the driving member and moved contixu- 
ously around the axis thereof, high speed being 
attained by locking the gearing and low speed 
and reverse being attained by coacting gears 
of varying ratio. 

PUMP-COUPLING.—C. W. DEcKER, Charles 
City, Iowa. The object in this improvement is 
to provide a construction for coupling the 
pump-handle to the pump-rod and at the same 
time uncoupling the windmill-rod from the 
pump-rod, and vice versa, by the movement of 
pump handle or lever and to so construct the 
parts that they may be easily and quickly at- 
tached to any ordinary windmill-pump by means 
of a wrench and file. 


Prime Movers and Their Accessories. 


WINBPMILL-LUBRICA TOR—H. H. 
TatscH, Fredericksburg, Texas. An object of 
this inventioi. is the provision of a lubricator 
adapted at predetermined times to supply a 
lubricant to a receptacle, from which recep- 
tacle ducts lead off the lubricant to the por- 


tions of the windmill to be subjected to lubri- 
cating process. Lubricating operation will not 
take place until certain mechanism actuated 
from the mill-pitman is brought into operation ; 
to supply the receptacle, referred to, with the 
lubricant. There is no possibility of dust, 
snow, ice, or the like clogging or interfering 
with the operation of the parts. 


ENGINE.—O. P. UN»ERWeexp, Central City, 
Neb. The invention relates to multicylinder- 
engines. The object is to provide an improved 
engine which is simple and durable in construc- 
tion, very effective in operation, and arranged 
to utilize the motive agent to the fullest ad- 
vantage to insure a uniform and constant ' 
transmission of the power developed to the. 
main shaft at all points of the latter’s rotation 
and completely avoid dead-center positions. 


WINBMILL.—T. O. Perry, Chicago, Il. 
Of objects in this case, one provides for auto- 
matically changing the weather angles of sails 
from positions suited to easily starting motion ' 
to other angles better suited to efficiency after : 
the wheel gains motion and, vice versa, to pro- 
vide for having sails automatically assume bet- 
ter weather angles for starting motion when- 
ever’ the motion of the wheel ceases or is un- . 
duly retarded; another, provides further auto- - 
matic regulation of weather angles of sails for ' 
preventing excess motion in high velocity winds, 
or for maintaining motion not to exceed de- 
sired maximum in any wind. 


Pertaining to Vehicles. 

APVERTISING-VEHICLE.—J. A. Huprep, 
New York, N. Y. The object of this invention 
is to provide an improved advertising vehicle ! 
having fixed and movable advertisements to 
readily attract the attention of the public 
while the vehicle passes along the highways. 
The body of the vehicle comprises a number of 
advertising panels between which mirrors are 
placed. Two large spheres are placed in the 
upper part of the vehicle which carry adver- 
tisements and are slowly rotated as the vehicle 
moves along. 

VEHICLE.—J. A. Wiliams, Cleveland, 
Ohio. In this patent the invention relates tc 
vehicles, and more particularly to the axle of: 
those of the motor-driven type. Its principal 
objects are to provide a simple and durable 
arrangement whereby the driving power may 
be applied to the axle of the steering-wheels. 
Mr. Williams has made another invention re- 
lating to vehicles, it being particularly applic- 
able to those propelled by motors. It has for 
its principal objects the provision of means |: 
for connecting to the same supporting-wheels 
both the vehicle steering and driving mechan- 
ism. 

RATCHET-LEVER.—H. W. KerHuer, Os- 
wego, Ore. In this case the invention has ref- 
erence to novel features of construction and 
arrangement residing in a ratchet-lever and 
ratchet, by means of which a suitable leverage 
may be exerted on the ratchet, and the dog or 
pawl must automatically disengage the ratchet 
upon the reverse movement of the lever. 

BOUBLE-TUBE TIRE—F. F. THompson, 
Lawton, Oklahoma. The design of this inven- 
tion is to overcome many difficulties in a sim- 
ple and practical way. To that end it consists 
in locating the valve-hole of the outer tire at a 
distance beyond the slit, so that said hole is 
not bisected on one side of the slit; but the 
hole has a solid collar of the outer tube mate- 
tial all around the valve hole, forming an un- 
broken reinforce for the valve-nipple, so that 
there is no bulging of the inner tube on one 
side of valve immediately adjacent thereto and ; 
difficulties are entirely obviated. 


Railways and Their Accessories. 


SLEET-CUTTER ANB CONTACT FOR 
ELECTRIC RAILWAYS.—C. T.  Le&enarp, 
Leonardo, N. J. The invention relates to im- 
provements in a conductor-contact and sleet- 
cutter for electric railways, the same being 
more especially adapted for use in connection 
with the third rail of an electric railway sys- 
tem, although some features may be used on 
overhead electric conductors and in other rail- 
ways. It provides a contrivance for insuring ; 
good electrical contact with a conductor-rail { 
and for rapidly and thoroughly cutting sleet 
adhering to the head of such rail. It provides 
means for clearing away ice and sleet, so that 
good electrical contact may be secured between 
rail and contact and cutter wheel, and further- 
more, to yieldably hold parts under pressure 
in working positions. 

CAR-FENBER.—W. T. Watson, Newark, N. 
J. The invention has reference to an improved 
fender, which is arranged automatically to as- 
sume a basket-like form upon a person falling 
into the fender, so that in this manner the 
fallen person will be held safely until the car 
is stopped and the person removed from the 
fender. 


Designs. 


BESIGN FOR A CUP.—J. A. MOLLER, JR., 
New York, N. Y. In this ornamental design 
the invention presents a ball-shaped cup, near 
the top of which is a round rim opening. Two 
gracefully-poised cattle horns connect with the 
sides of the cup at its center with the bottom 
of the base holding up the bowl portion of the 
cup. 


Novre.—Copies of any of these patents wil) 
be furnished by Munn & Co. for ten cents each. 
Please state the name of the patentee, title of 
the invention, and date of the paper. 
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Business and Personal Wants. 

READ THIS COLUMN CAREFULLY.—You 
will tind inquiries for certain classes of articles | 
numbered in consecutive order. If you manu- 


facture these goods write us at once and we will 
send you the nameand address of the party desir. 


sary to give the nuinber ot the inquiry. 
MUNN & CO. 


Marme Iron Works. Chicago. Catalogue free. 


Inquiry No. §6162.—For a good, low-priced tele- 
phone tor plantation use. 


AUTes.—Duryea Power Co., Reading, Pa. 


Inquiry No. 6163.—For a hand-power press for’ 
printing trade-mark on orange boxes. ‘i 


For loggingengines. J. S. Mundy, Newark, N. J. 

Inquiry No. 6164.—For a, salmon-colored_news- 
paper 1114 x 44 inches, with or without lace ends, for lin- 
ing orange crates. 


“U.S.” Metal Polish. Indianavolis. Samples free. 


Inquiry No. 6165.—F¥or embossed paper or metal 
cards for advertising fruit. 

Perforated Metals, Harrington & King Perforating 
Co., Chicago. 

Inquiry No. 6166.—For pressed paper imitating 
tiling and pressed steel Ceiling fe: use over plain wood 
ceiling. 

If it isa paper tube Wecan supply it. Textile Tube 
Company, Fall River, Mass. 

Inquiry No. 6167.—F¥or 14 h. p. gasoline engine ; 
castings tor amateurs. ! 
Adding, multivlying and dividing machine, allin one. 

Felt & Tarrant Mtg. Co,, Chicage. 


Inauiry No. 6168.—For manufacturers and print- | 
ers Of manila tissue fruit wraps. 


Sawmi]l machinery and outfits manufactured by the 
Lane Mfg. Co.. Box 13, Montpelier, Vt. 


Iuquiry No. 6169.—For manufacturers of sheet 
ana wrought bar brass. 


All Manufacturers.—Seeadvertisement 1m last week’s 
paper, page 324, of improved bicycle. Easiest of terms. 
A. A. Kennedy, Overbrook, Pa. 


Tuquiry No. 6170.—For manufacturers of tarred 
wooden tube wrapped with wire or iron. 


DRY BATTERIES.—Howto make and use them. Prac- 
tical, with original drawings. Mailed for 25 cents. Spon 
& Chamberlain, 123 S Liberty Street. New York. 

Iuquiry No. 6171.—For a tool grinding outfit at- 


tached tea bicycle, so arranged that the bicycle pad- 
dies may be used in propelling. 


Patented inventions of brass, bronze, composition or 
aluminum construction placed on market. Write to 
American Brass Foundry Co., Hyde Park, Mass. 


Inquiry No. 61'7'2.—For makers of light, portable 
emery grinding tuachines. 

Sheet metal,any kind, cut, fermed any shape. Die 
making, wire torming, embessing, lettering, stamping, 
punching. Metal Stamping Co., Niagara Falls, N. Y. 


Inquiry No. 6173.—For manufacturers of ball 
and socket fasteners. 


The celebrated ‘‘ Hornsby-Akroyd” Patent Safety Oil ‘ 

Engine is built by the De La VergneMachine Company, 
Foot of Hast 138th Street, New York. 

Inquiry No. 61'74.—¥For makers Of square and flat 
wire in sizes up to % inch. 

We manufacture gasoline motor and high-grade ma- | 
chinery, castings best quality gray iron. Select pat- 
terns,and@ Jet us quote prices. Frontier lron Werks, 
Buffalo, N. ¥. 

Inquiry No, 6175.—For makers of wire paper 
clips. 

Manufacturers of patent articles, dies, metal stamp- 
ing, screw machine work, hardware specialties, machin- 
ery and toois. Quadriga Manufacturing Company, 18 
South Canal Street, Chicago. 


Inauiry No. 6176.--Fer makers of motor cycle 
engine cast ings and accesseries. 


gs Send for new and complete catalogue of Scientific 
and other Books for sale by Munn & Co.,361 Broadway, 
New York. Free on application. 


Tuquiry No. 6177.—For machines for beveling the 
edges of cardbeards. . 


Special Machinery to order, manufacturing, metal : 
stampings, etc., Brickner Machine Co., Tiffin, @hie. ' 


Inguiry No. 6178.—For manufacturers of ink for 
inking typewriter ribbons. : 


WANTED.--Gasoline engine to build on royalty ar-' 
rangement, or weuld buy. Chicago machinery manu- 
facturing house, Engine must be practical, powerful, 
and adaptable mainly to small runabeut sutemubdiles. 
Address Machinery, Box 773, New York. 


Inquiry No. 6179.—For the present manufac- 


i turers ef the Merrill pump, lately of 120 Breadway, 


New Yerk city, or repair parts fur these pumps. 


Ynauiev No. 6480.—Wanted, to purchase eutright 
apatent, or the manafacturing right of seme small, 
lig bt, mailable article, of general utiiity and attractive- 
ness. 


Inquiry No. 6181.—Fer makers of a machine for! 
manufacturing wheat starch. 


Inquiry No. 6418°2.—For builders of two-story | 
rustic cottages with the bark on. H 


Inquiry Ne. 6183.—For makers of tin strips 2! 
inches wide, any length. 


Tnauiry No. 6184.—For parties to manufacture 
spatulas en paid contract. 


Inquiry No. 6185.—For dealers 
power ice machines. 


Inguiry No. 6186.—For parties to make patented | 
cuff holders on centract. 


in small hand 


! 
1 
Inguiry No. 618'7.—For manufacturers Who make | 
igniter er electrode points in special shapes. 


Snquiry No. 6188.—For manufacturers of a tur. 
nace regulator—automatic device to regulate draft and ' 
check damper. | 


Anquiry No. 6189.—For a smail toy caloric en. | 
gine. 


Inquiry No. 6190.—For an automatic dice box 
with glass top, working by lever. 


Inquiry No. 6191.—¥For a small kiln. new ¢cnn- 
struction, where lime does not ceme in contact with 
fuel. 


* Inquiry No. 6192.—For makers of castings of 
autoengines, 3f h. p., and dynamos abeut 8 lights, 


Inquiry No. 6193.—For makers of wooden staves 
for straight-sidea tubs, fiber board. | 


Inquiry No, §194.—Fer makers of rotary ticket- 
cutting Machines, pastebeard-making ™Macbinery, ma- 
chines for colering tickets, also for printing them, etc., 
of simplest construction. 
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HINTS TO CORRHSPONDENTS. 


Names and Address must accompany all letters or 
no attention will be paid thereto. This is for 
our information and not for publication. 

References to former articles or answers should give 
date of paper and page or number of question. 

Inquiries not answered in reasonable time should be 
repeated; correspondents will bear in mind that 
some answers require not a little research, and, 
though we endeavor to reply to all either by 
letter or in this department, each must take 
his turn. 


; Buyers wishing to purchase any article not adver- 


tised in our columns will be furnished with 
addresses of houses manufacturing or carrying 
the same. 

Special Written Information on matters of personal 
rather than general interest cannot be expected 
without remuneration. 

Scientific American Supplements referred to may be 
had at the office. Price 1@ cents each. 

Books referred to promptly supplied on receipt of 
price. 

Minerals sent for examination should be distinctly 
marked or labeled. 


(9476) C. T. J. asks: 1.1 have a 
book which tells how to construct induction 
coils, but the different sizes of wire to be used 
are all given in the English standard wire 
gage. Is there any way in which I could find 
out the corresponding number (size) of wire 
in the American, or B. & S. wire gage? For 
instance, number 30 English standard wire 
gage would be what number (or size) in the B. 
& S. (American) wire gage? A. Any book of 


; tables for mechanics should contain the sizes 


of wires given both in the American and the 
British systems. Most school text books of 
physics contain them, also many catalogues of 
dealers in electrical supplies. These last can 
be had free by inclosing a stamp to these 
houses. No. 30 wire British gage is .012 inch 
indiameter. It is between No. 28 and 29 Amer- 
ican gage, nearer No. 28. For the small wires, 
no great error will be made by using a wire 
one or two numbers lower in American gage. 
That is, the British wire is thicker than the 
American wire of the same number. 2. I have 
one of those small vest-pocket electric flash- 
lights, the dry cell of which is nearly run 
down. Please state the voltage and amperage 
of the current most suitable for recharging the 
cell, if that can be done. A. A small dry cell 
should be recharged with about 2 volts and 38 or 
4 amperes. It is very much cheaper to throw 
the run-down cell away and buy new, for a re- 
is worth no more than half ag 
3. In the above question, 
how can a person tell when the cell is fully 
recharged, and about what length of time is 
necessary to carry on the recharging process? 
A. A dry cell should be charged till the volt- 
meter indicates 1.5 volts at its terminals. We 
cannot say how long it will require. 4. I have 
a small Ajax (toy) motor that will run on one 
cell dry battery. How many ohms resistance 


: would it be necessary to connect in series with 


it so as to run it on a 110-volt direct current 
circuit? A. The amount of resistance required 
for a toy motor on a 110-volt direct current 
circuit cannot be told without knowing the re- 
sistance of the motor. As this is doubtless 
low, it will be safe to use 250 to 300 ohms. 
5. How many 16 candle power, 110-volt incan- 
descent lamps would it require to be connected 
in series with the above motor to obtain the 
required resistance? A. Try the motor in se- 
ries with two 16 candle power 110-volt incan- 
descent lamps, and if it does not come up to 
speed take out one of them. If it runs too 
fast add lamps. 6. Is there any better way of 
getting the above resistance so that the motor 
will run on the 110-volt circuit safely? A. 
There is no simpler resistance than that of a 
lamp bank, nor any more commonly used for 
experimental purposes. A water rheostat will 
answer equally well. 7. Would a 110-volt al- 
ternating current require any more or less re- 
sistance for the motor than the direct current 
circuit, and if so, how much? Would it run 
the motor all right, or just as well as the di- 
rect current? I mean the alternating current 
with the necessary resistance. A. An alter- 
nating current generally requires less resist- 
ance, if the coils are wound in spools, or in- 
ductively, than is required by the direct cur- 
rent. How much less cannot be told without 
full data. A direct-current motor may be run 
on a single-phase alternating current, but it 
is not self-starting. The motor must first be 
brought up to full speed and the current then 
turned on. 8. Kindly state the safe (allowable) 
carrying capacity, in amperes, of numbers 14, 
12, 10 and 8 rubber-covered wire, respectively, 
on 110-volt circuits. A. The carrying capacity 
of rubber-covered wires by the tables of the 
underwriters is as follows, all systems and 
voltages: No. 1, 14 amperes; No. 12, 17; No. 
10, 24; No. 8, 33. 


(9477) J. A. C asks: The question 
is often asked: How much voltage does a 
current of electricity have to have to kill the 
average man? I was of the impression that it 
depended on a good many other things as well 
as voltage, and that sometimes an extremely 
high voltage was harmless, as the current from 
a Wimshurst machine or induction coil. My 
friends tell me, though, that anything over two 
or three thousand is certain death. Wave you 
any data as to the resistance of the human 
body? A. The amperes of electric current 
which can flow through the human body depends 
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upon the resistance of the budy, and that varies 
jargely with the dryness of the skin. It may 
be 10,000 ohms when the skin is dry, and 300 
ehms when it is moistened by potash, as is the 
case in executing criminals by electricity. “A 
current of as much as twenty thousandths of 
an ampere will produce strong muscular con- 
cractions, and a current of two amperes trav- 
ersing a vital part is certainly fatal.”’ 
son.) The ordinary current use@ in medical 


practice is from two to ten thousandths of an: 
The current from a Wimshurst ma- | 


ampere. 
chine is very minute. Taking the average re- 
sistance of the human body at 2,500 ohms, a 
pressure of 500 volts will send a very disagree- 
able amount of current through a man; 2,000 
to 3,000 volts alternating would be certainly 
fatal, if it traversed the head or spinal column. 
This effect is due either to the shock upon the 
nerves er to the destruction of the tissues by 
burning or electrolysis, the blood being coagu- 
lated. In the latter case there is no possible 
restoration. It is obvious from this that it is 
the amperes and not the volts which do the 
injury. 
to cause the current or the amperes to flow. 


(9478) H. A. T. asks whether the in- 


side or outside wheels of an automobile have 
a tendency to lift or rise from the ground when 


the machine makes a turn or curve. A. The 
inside wheels. 

NEW BOOKS, ETC. 
DomESTIC MANNERS eF AMERICANS. By, 


Frances Trollope. 
Lire oF Jesus. By Ernest Renan. 
NATIONAL DOCUMENTS. 
Stupy er Worps. By Richard C. Trench. 
Unit Books. Published by Howard Wil- 
ford Bell, 259 Fifth Avenue, New 
York, 1904. 


We xlready have had occasion to comment ! 
upon the excellence of Mr. Bell’s unit books— | 


books which are sold by the number of pages 
that they contain, at one cent the unit of 25 
pages. The four volumes before us represent 
most important additions to his admirably se-: 
lected list. 

Trench’s “Study of Words,” although it does 
not represent what might be considered mod- 
ern philological views, has been the basis of 
many a work of similar character. The re- 
cent investigations conducted have disposed 
rather summarily of many of Trench’s etymo- 
logies. Still, his book, written in a graceful 
though academic style, is just as readable to- 
day as it was in 1851. 

The volume of National Bocuments is ‘a 
collection of state papers so arranged as to 
illustrate the growth of our country from 1606 
to the present day.’ It includes the first char- 
ter of Virginia, 1606; the “Mayflower” contract 
of 1620; Articles of Confederation of the New 
England Colonies, 1643; typical early Indian 
treaties of 1645; Declaration of the First 
Continental Congress, 
pendence, Articles of Confederation, Treaties, 
and the Constitution of the United States. 

Of Ernest Renan’s “Life of Jesus, suffice : 
it to say that in its present form the book 
makes an attractive volume. 


“c 


The Unit books are so cheaply and yet so: 
attractively designed, that the success of the 
AS we: 


enterprise may be considered assured. 
have already stated, we trust that Mr. Bell 
will publish a few classic scientific works in 
the series. 


TIE STEEL SQUARE POCKET Book. By 
Dwight L. Stoddard. New York: In- 
dustrial Publication Company, 1904. 


32mo.; pp. 109; 112 diagrams. Price, 
50 cents. 
This tiny book was written by one skilled 


in the art of carpentry, 
ters and mechanics who have to do with the 
square in their daily work. It is brimful of 
all sorts of problems met in practical work, 
and the solution of these problems 
clear by numerous diagrams. 
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Wood-working (ES 
Machinery 


For ripping, cross-Cute 
ting, mitering, grooving, 
boring, scoll-sawing, edge 
mouloing, mortising; for 
working wood in any mane 
ner. Send for catalogue A, 


The Seneca Falls M'f'g Co., ° 
® Water St., Seneca lalls, N. Y. 


j ELECTHIC 


 MEACHINE SHOP OUTFITS. 


' TDOES** SUPPLIES 


CaTagocue FREE. 
| ri tO Cervert $* 


Veeder 
| Counters 


| to register reciprocating 
movements or revolu- 
tions. Cut fullsize. 


! Booklet Free 


VEEDER MFG. CO. 
Hartford, Conn. 
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Cyclometers, Odometers, 
! Tachometers., Counters 
and Fine Castings. 


ae Angle 
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leet Daa weld. 


ain 
| WALLACE SUPPLY COMPANY 
910 Royal Insurance Building, CHICAGO | 


TAKE Tee NICKEL PLATE ROAD FOR: 
ST. LOUIS FAIR. 
Lowest te. a many unusual privileges. Special 
' $15.00rate on certain dates, Full informatien on appli- 
cation to local Avent, oF R. E. Payne, General Agent, 
| 291 Main St., Ru‘tato, N. Y.,or A. W. Bcclestone, D.P.A., 
' 385 Br oadway, New oe 


A Handy ‘Book —_ 
To Have 


Mantgamery & Co.’s Too! Catalogue 


It is illustrated throughout and de- 

scribe 2 and prices Tools. 704 pages, 64x 

44 ins. The latest edition, with dis- 

ceunt sheet by mail for 25 cents. 
MONTGOMERY & CO.,, 

105 Fulton St., New York City. ! 
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Send for Dritt Catatague. 
W. F. 


Ruby St., Racktord, 111i. 


$3.00 S nets Tur the 
MODEL 
DYNAMO 


with pblue-prints and full directions for 
machining and windmg. 
Speed, 3,000 r. 
criptive ciredlar for the asking, Photo- 
graph, 4 cents stamps. 


Waltham Model Supply Co. 


SEWING MACHINE MO 


tor.—'the instructions and numerous illustrations of de- 
tails contained in this article will enable any mechanic 
of average ability to build an efficient motor that will 
operate 2 sewing machine. 
this machine should not exceed tivedollars, See ScliNn- 


The cost of materials for 


SUPPLEMENT. No. 1210. Price 10 


cents by mail, from this office and from all newsdealers. . 


ORIGINAL BARNES 


rea Upri 


ight Drills 


10 p Atkiuch Swing 


& INO. BARNES CO. 
(Eetablished 1872) 


Electric Motor 


The Rienco Motor mns at high speed 
when connected to one cell of almost any kind 
of battery. It rotates in either directicn and is 
reversed without changing connections, 
fitted with grooved pulle Price 5@c. Post- 
age and packing lic, rotor Outfit No. 

—consists of 1 Rienco Motor; 1 Rheostat, or 
Speed Tegulsor 52 2 Small Dry Batteries and 10 
eet of wire. Price ®1. Postage and 
Packing 30c. Send stamp for catalog. 
Ithaca Electric Novelty Co. Inc. 
Box 63, Irnaca, N. Y. 


10 volts, 8 
p.m. Des- 


vee 
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DRILLING 
Machines 


Over 70 sizes and styles, fer drilling either deep er 
shallew wells in any kind of soil or rock. Mounted 
on wheels or on Bills. \With engines or norse powers. 
Strong, simple and durable. Any mechanic can 
Operate them easily. 

WILLIAMS BROS.,, Ithaca, N. Y. 


Send for catalog. 


You Need Our Speed Lathe 


Strong, accurate, with perfect lining centers. 


pound gearing 
right, too. Catalogue free for the asking 
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IN YOUR GRASP 
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(See note at end of list about copies of these patents.] , 
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IF YOU READ 
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Price 10 Cents a Copy, $5.00 


AUT 


WRITE FOR A SAMPLE COPY AND FOR A CATALOGUE OF 
SCIENTIFIC AMERICAN SIJPPLEMENT ARTICLES TO 


Accumulator plates, electrolytically produc- 

ing lead peroxid layers upon positive, 

Vie DIAMANT oii 3.3 s eigeatdhs oa iets wldvags oo: aie be 774,049 
Acid, manufacture of carbonic, J. Leslie.. 774,092 
Adding machine, Powell & Williams...... 773,675 
Agricultural machine seat, H. D. Walker.. 773,695 
Ammonia from distillation gases, extract- 

ing, R. Brunck .........cece eee eee 773,784 
Animal holder, E. Heflin . -- 173,738 
Animal trap, F. B. Roscow . 773,767 
Animals for taking death le 

Be WUE. 46s cerereciaa 774,017 
Arbor press, E. E. Bartlett 773,912 
Auger, earth and rock, E. Gerry.. ~« 773,562 
Auger, post hole, J. B. Driskill... -. 774,051 
Automatic trap, T. E. Castleberry -- 773,712 
Automobile, A. S. Krotz ......... .- 773,575 
Axle lubricator, car, FP. A. Fletcher «. 173,557 
Axle, vehicle, A. N. Cooper...... « 774,042 
Bag frame section, J. E. Ortner ........., 773, 88s. 
Barrel air cennection and tap, H. Naderff. 773,968 | 
Barrel heading press, R. L. Cummings.... 773,629 
Bath apparatus, shower, W. Bunting, Jr.. 773,541 
Bedstead, cabinet, C. H. Tesch ..... -- 773,606 
Beehive, O. F. Kerr ...... cece cece eee eene 773,571 
Bicycle” sleigh runner attachment, R. A. | 

Meissner ee -. 773,959 . 
Binder, T. A. Lottri 773,659 | 


& 
Binder locking device, lo 


Gardam 


773,728 


your tool room or general machine shop. Yon will find it a handy tool. 


Do You Ever Use a Bench Shear? Try ours, 
giving lots of power and no friction. 


. The prices are aya 7 
ing. li, aa 
WwW. OLIVER MFG. CO. So eee 


pacts Miagare Street, 


MUNN & CO. 363 Broadway, New York 
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A profit creator for 


Has com- 


orld 


Supplement 


a Year 


It is: 


Binder, loese leaf, J. W. Gardam........ T73.727 
Binder, loose leaf, L. M. Leslie.......... 774,093 
Binder machine binding mechanism, W. J. 

Clokey » 773,546 
Blow-off mechanism, J. M. Iragan........ 774,057 
Blowpipe for soldering, ete., automatic 

slide valve gas and air, J. L. Le Man. 774,088 
: Board. See Order board. 

_Board feeding machine, V. T. Johnson... 773,939 
jr poner gend furnace, combined, W. W. Bon- 

epee aides ncRFs oh 773,779 
Boiler "ane cutter, C. 773,785 
Boiler stand, C. G. Ette 773,555 
Boiler water purifying apparatus, 

Dio Beste ee ite ates Sines Soave sated hese hie ohare 773,915 
Bolster, J. Perrie, et al.. «+ 773,674 
Bottle cap, J. S. Alston ............. ++ 774,023 
-Bottle cleaning device, S. @uee «+ 774,106 
Bottle, measuring, §. Kossowski...... +. 773,574 
Bottle, non-refillable, F.  Schindhelm. - 778,597 
Bottle, non-refillable, G. W. Barian........ 773, 623 
Bottle, non-refillable, G. S. Goldie........ 774,066 
Box, A. Thalheimer ..........cc cece eeeeee 773, 824 
Box fastener, J. P. Kilian ............... 773, 648 
+ Brake, Markillie & Crisler .............. 773,662 
: Brake shee, W. W. Whitcomb . »- 173,687 
> Brake shoe, A. L. Streeter ...... « 773,823 
Brick elevating attachment fo 

Se Pi Hed res antard seek aca Sted wd 774,074 
Brick machine, J. W. Pertz 773,891 
Bridge, A. Geisel ............ - 773.729 
Bridle bit, J. H. Slawson 773,601 
Brooch catch locking device, C. N. Brown. 773,540 
Brooder, J. Malmgren ...........eeeseeeee 773, 660 
Bucket or pail, lunch, D. A. Ryan ++ 773,988 
Buddle, C. W. Denison ............. +. 774,048 
Buggy support, P. A. McCue. + 773,963 
Building block, J. Schall ........-........ 773,899 
Building block forming press, G. H. Denton. 773,630 
Building block molding machine, P. L. 

BBPItaQi ms caseseie Groceieie foie Seats wie aie 0 ord 0, crab c0'%, 773,709 
Bung and bushing and air connection, bar- 

rel, H. Nadorff ........--...4.. .. 773,967 
Burglar alarm, Kuhry & Youngren . 773,650 
Burglar alarm, J. H. Howard -. 773,745 
Burner, P. Reinhalter ......... «+ 773.677 
Butter, making, W. A. Irwin ....... «- 773,746 
Buttons, making metal, Lord & Cooke.... 773,658 
Buttoning device, metallic, E. I. Rains... 773,982 
Cable hanger, D. B. Bronson ......... . 773,710 
Calculating machine, E. S. Ensign..... - 773,632 
Calendar, perpetual, T. O'’Shaughnessy.... 773,669 
Camera, Ames & Rearson 773,700 
Camera film _— spool, photographic, 

Pritz6Ches sails areca os Ga cea ae we 774,061 
Camera multiple exposure attachment, H. 

L. “Bogton sige s oad ia sa ae bee tons os 773.627 
Can fusing machine, A. Lotz . 773,800 
Cane, repeating torpedo, J. H. 773,635 
Car coupling, R. B. Adkins + 773.843 
Car draw gear, G. L. Harvey. - 173.737 
Car fender, H M. Adams ......... . 773,619 
Car fender, street, F. J. Fairchild. + 778,932 
Car, pleasure, J. D. Walsh ......... . 773,613 
Car roof, J. J. McCarthy ...........e000- 173, 667 
; Car underframe sill, W. P. Bettendorf, re- 

; HSSUE UES froth. aioe a eae dds Maptandengcats 12,282 
Cars, automatic fluid pipe connection for 

railway, D. R. Leighton.............. 774,088 
. Cars, portable storm front for street rail- 

way, H. M. Adams ........ 773,618, 773,620 
Carbureter. Salo & Hoag ..... 773,679 
Carbureter, V. C. Severance . 773,682 
Carbureter for internal combus 

vaporizing, C. J. Jager ......... . 774,079 
Card feeding mechanism, E'. V. Bates - T73.536 
Carpenter’s brace handle, A. D. Leblanc... 773,576 
Carpenter’s gage for drafting rafters and 

braces, J. EF. McCormick ............ 773,763 
Carpet sweeper, E. C. Murdick - 773,581 
Cart, W. C. Poole ............6. . 774,105 
Caster, J. Kaefer ........... . 173,940 
Cattle guard, F. Bartlett ............ - 774.130 
Cattle, nose check for, S. G. Holloway.... 773.643 
Cellulose, manufacture of, C. Kellner. 773.941 
Cementing machine, F. M. Wade 773,607 
Centrifugal separator, F. B. Pettengill... 774,104 
Chair head rest, F. De Fontes ........... 774,133 
Charging hopper, B. Boulger -+- 778,919 
Check, bank, J. W. Amrath + 773,701 
Checks, etc., device for preventi - 

lent raising of. L. Smith + TR81T 
Checkrein. J. R. Griffith ...... «+ 173.637 
Chute, 12. Roenius . 773,596 
Cigar band remover, W. B. Duncan, Jr.... 773,856 
Cigarette making device, G. F. Barron...... 774,028 
Clasp, C. K. Pevey ............00. . 173,979 
Clock bell, Junghans & Whlost 773,646 
Clock, striking. V. Odquist 773,585 
Clothes horse, T. T. Duffy .........eeeeeee 773,788 
Clothes horses, etc., supporting device for, 

Crossman & Martin .......eccececeeee 773.787 
Clothes line fastener, J. C. Meyer . 173,804 
Clothes pounder, Hamm & Bruckner 774,073 
Coal holing and cutting-in machine 

Millward - 773,882 
Coal separator, J. & W. H. Fern .. ... 173,556 
!Cock time controlling mechanism, Cc. 

TRUBS. isha ice ce no ards SBT thai oe ech or oe eieies TT3,987 
Coffee hulling machine. K. Champney..... 773,544 
Coffee pot, Travis & Palmblad T78.620 
: Coke oven, G. S&S Ramsay ....... « 773,809 
Collar, G. P. Cragin 773,716 
Combing machine, silk, E. H. Rollins . 773,811 
Commutator, M. Mileh ................-2- 773,881 
; Compacting finely divided materials, P. 

Toorillard) .iae 3 Seed Sheers oa 773,875, 773,876 
Compacting finely divided materials, ap- 

paratus for, P. Lorillard ...... 173,877, 773,878 
Computing machine, Deane & Couture.... 773,549 
Concrete or cement building block molding 

machine. J. W. Tinstman + TT4.007 
Condenser, J. Splitdorf .......... . 774,115 
Controlling switch. H. E. White... + 773.836 
Core box for founders’ use, A. Scott Siew’ 773,994 
Cork extractor, J. D.. R. A., & A. PF. Effen- 

DEP BOR hs Sar eib are oe esksiag nF aia Pe alg adandee 773,857 
Corn husking machine, H. BH. Moore .. 773.664 
Corn or grain knife, I. R. Tilley.. .+. 774,006 
Corset, C. L. Olmstead ........... + TT3.807 
.Cotton chopper, G. Cagle ..............66 774,038 
. Couch head rests. ete., adjusting mechan- 

ism for, G. W. Drury .......... eee eee 773,720 
Couch lid lifter. box, W. S. Duvall.... - 773.721 
Crate, J. H. Winkelmeyer .............. 774,016 
Cultivator attachment, J. A. Schowalter.. 773.993 
Cultivator, corn, H. Stripe ........ « 773,604 
Cultivator. lister, K. M. Kimbroug © TB TSS 
Curative apparatus, J. & W. Titus T73,828 
Curb and snaffle bit, combined, K. J. Mel- 

Vey ara ais-die aed wcttiae: Sad ted ara, deans 48 058 T74,097 
Current motor, alternating, C. Wust-Kunz.. 774.018 
Current selector, alternating. H. Lemp... 774,090 
Curtain stretcher, A. C. Mallory ...... «- 773,577 
Cuspidor, railway car, E. Metzger «- 773,803 
Cutter, G. E. Ginn .............. oe 773,563 
Cutting or cleaning tool, C. Brick........ 774,142 
Die marking and laying out machine, W. 

Des TRICHATES iced aa ries seg eines eis hires 773,896 
Directory, telephone, N. B. Porter . » TTA.B9 
: Display cabinet, J. L. Tandy : . 774,117 
Display fixture, E. T. Palmenberg » 773,973 
Door fastening, L. A. de Mayo ..... ~- 778,579 
Door hanger, G. Lane .......... + 773,657 
Dowel pin machine, B. Danhof ............ 973.929 
Drill and underreamer, McCray & war 773,962 
Drill press. multiple spindle, C. D. Rice... 773,591 
Driving bit, Elliott & Reichert. ». 774.055 
i Electric furnace, Cc. P. Steinmetz.......... 773,821 
' Electric generators. means for exciting dy- 

namo, W. Tu. Bliss ........... cee eee ee 773,918 
‘Electric kiln. F. FE. Dickinson ....... « 773,853 
: Electric machine frame. C. Dihlmann 773,550 
Electric machine synchronizing device, dy- 

namo, L. C. Marburg ........ + 773,880 
Electric meter, E. R. Whitney 773.837 
Electric motor, F. B. Duncan 4 . 773,930 
Electric motor controlling system, 

INGROUSE | vie jeiis da ea Sere ween as. ee cose ae eee . 773, 832 
Electric motor controlling system, West- 

inghouse & Aspinwall ................ 773.833 
Electric time switch, J. E. Yates ........ 774,019 
Electrical distribution system, W. Tu. Bliss. 773,917 
Electricity on railway er other vehicles, 

generating and distributing, F. J. Beau- 

MONt “Avs ead Moawiedae oe weaee wands £456 774,029 
: Electrode and making same, storage bat- 

tery, E. A. Sperry ... 6... cece eee eee 773.685 
levator rope gearing. C. I Hall ......... 973,736 
BPlevater safety appliance, P. G. Groben- 
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Scientific American 


A. Laubscher. 


Embroidering machine, 
End gate, R. W. Barber 


Grading machine, W. Wolfe 
Grain elevator, pertable, H. O. Sparks 
Gramophone plate holder, R. Burgi ... 
Grinder, lathe center, H. C. Barnes 
Grinding machine, L. B. Benton ... 
Grindstone tool holder, 8S. L. Berby 
Gun rifle attachment, shot, W. Smith 


SPORTING 


! Engine, R. M. Shaffer 773,599 
Engine speed adjusting device, fluid pressure, 
C. Robinson ..........0005 773,898 
Engraving machine, M. Barr .. «- 174,027 
Envelep, J. H. Lamb ........ : a 
Exeavator, C L. Payne ..... cece ec cseeee 0: 
Exhaust heater for compound motors, T. G. Seed 
By sin Mark, | acsisie29f 5 is oe ee ae elk eee ate st 7 
e e Eyeglasses, E. G. Kay .......c.ee- «- 773,750 
The Japanese National System of Physical Hyeleting mechine “Barna. &Homman ve TTS SaS 
art Farm roller, F. B. Suydam ............... 2 773,605 
Training and Self-Defense : Farrier’s anvil attachment, G. H. Yahraus. 774,128 
After being jealously guarded as a national secret for overtwo thousand years, - Fastening, 0. G. & G. A, Joseph ......... + 773,795 
a tull exposition of the art of Jiu-Jitsu—the most wonderful and mysterious phys- - Fatty substances, producing granulated and 
ical science in the whole world—wii be given to the American Pe lic. Jiu-Jitsu : solidified, J. Westaway ..escceseeeees 773,614 
embraces a system of physical training which, without artificial means, develops - Fence post, R. B. Bennett .... 773,706 
every muscie ana tissue and strengthens every organ in the human body. - Fence post, F. L. Williams 774,013 
The Jupauese, though smail of statuie, Possess the most pertect physical * Fence post, J. M. Narsh .... 774.099 
development of any nationality, and attribute their wonderful strength - Fence stay fastener, wire, IE. Bartholomew. 773,624 
and pewer of tneourance setely e@ the practice of Jiu-Jitsu. a Fertilizer distributers, automatic reversing 
means ot self-defense Jiu-Jitsu 18 as Potent at short range as the : attachment for, H. A. Zobrist weceee 773,842 
most deadly weapon. A knowledge ef its self-preserving principles Filling machine, automatie W. Koeddin ; 
makes the timid man bold, courageous anda self-reliant. There are Wilt 5 J. BE Langill 
over three hundred methods of weaponless warfare known to the Fi OT ys alias h era idsl. AGI” Steve 
art, any one of which will enable a man of average strengt to dis- ire extinguisher, chemical...A; -G. Stevens. 
pose of the mlost formidable antagonist with an ease and rapidity Fire extinguishing apparatus, Nuhring & 
which 1s astonishing. When once a, person skilled in the art effects { Thompson ..... sees ee eee e sere ees eeeeees 173,971 
one of the Jiu-Jitsu “ holds” it isutterly useless tor an opponent to + Fire in oil tanks, apparatus for extinguish- 
offer resisiance. It makes no difference how unequally matched in. % ing;:.d@ Ps, MeCann: *. cose ose ice ates 773,884 
point of size or strength the contestants may be, a know ledge of : Fire kindler, Roehm & Walter . + 774,109 
Jw-Jitsu will enable a chiid of feurteen fears to overcome and : Fireplace, M. F. Frechtling ................ 773,863 
render powerless a mai Of thrice bis strength. Fireproof paint or coating, E. R. Stowell.. 774.003 
FIRST LESSON SENT FREE : Fishing rod reel seat, L. L. Bartlett 4 faohe dts 773,703 
< uae: successful teucher of the artin all Japan, haa | Se Wane and sealing same, W. 774.119 
ad Sey ae the riucipies of thes Vruit pitter, J. Al MoCune 221200 T0ITIT 173,885 
Jiu-Jitsu during the past two Ifuel feeding mechanism for internal combus- 
book together with the first tion motors, A. E. Brillie ..........6.-- 774,034 
‘The: lessen. 1s Fully. Uae Yurnace, B. H. Cass .......ee05 +. 778,542 
5 ec! | Furnace charging apparatus, S. Ferter .... 773,634 ! 
pantagoni, [tyou went: | Furniture, combination piece of, J. M. : 
“VIT, ToUCK” Sraywes ; iE yeu weuld know how : : é Forbes. ised a qadame maaan trie teins 774,186 ' 
helpless yourassailant, ff yame apparatus, J. eckweg . sts ; ; 
see aN ase bina - “ailay, It will be'sent postpaid (5) Garbage crematory, B. Boulger .... 1. 773,920 : 
APTHODS KNOWN TO J1U giTSu Garment supporter, C. A. Couch ..... » 778,716 
FOR DISPOSING OF A DANGER: : Garments, dry cleaning, L. E. Barbe ...... 774,025 
OUS ANTAGONIST. Gas, apparatus for the manufacture of, 
Hie. A Bradley: es occa ice is iii bees 773,781 
: Gas burner, acetylene, W. H. Drake........ 773,552 
Gas generator, acetylene, J. W. Feather- eae 
‘ sole z estes 3 hg - BOIS fects sc accents to -iatha eee eis ota ese 3,860 
Gas igniter, distance operated, G. Wein- 
3 mos. BUBIER’S POPULA R EL EC TRICIA N . 3 yrs, G ment re hing device, Ridde a t & Jenn. 773,696 
10c A menthly paper. Scientific wut net technical. Editea by expert electricians. $i 00 TES, Stes MEOIRE SOVICG, I OGET AG ean 773,897 
‘ ubler s Popular Blectriciam, Reply, &. Hynn, Mass: : Gate, N. Barly, Jr. 100022 174,052 
ot pe em : 7 —"~——"'| Gear, change speed, Soames & Langdon- : 
a‘ DAVIES. hreaye dg o-e4 wld aiedea a wikia oe eS ere ea arede ane 773,999 
{ Gear, reversible friction drive, Mac Gregor : 
&. KOnny 2.0844 5 aati ghee ene sadewe 173,951 : 
Glass, device for clamping together show 
: case or other, W. E. Gould .......... 773,731 
Glass panes to their frames, means for at- 
taching, Robertson & Middlebrook..... 773,678 ! 
Governor, steam engine, F. Wedrick.. . 774,011 . 


Hame, horse collar extensible, WwW 


4 S 1 ; . Insulator, L. W. Green ........eeseeeeeee 
im all popular sports and games, including S Iron or steel, treating sheet, H. H. Good- 
sell 
THE GUN CANOEING BOWLING CROQUET Troning machine satety gear, E. J. Lan 
* 4 ar or similar vessel closure, A. F. Wilse: 
HUNIING CARD PLAYING TENNIS ARCHERY Journal bearing, F. Hallock.... 
FISHING BASE BALI, THE HORSE @UOITS Journal bearing, automatic adjustable 
" a $ W. N. Best ........ 
RIFLE PRACTICE FOOT BAIL GOLF CURLING Knife, SC. Brown, Jt. 
BOATING HAND BAI,I, BOXING BILLIARDS Knife switch, W. F. Bossert 


Knitting machine needle, J. CG y 
Knitting machine needle picking device, 

N. B. Williams 
Kraut cutter, O. E. Thompson 
Lacing ‘hook. O. F. Evans . 
Ladder, Williams & Heine .... 
Ladder attachment, C. Wandel 
Ladder or similar structure, M. Murphy.... 


To every new subscriber of FIELD AND STREAM and every 
old subscriber who renews or extends his subscription, a copy of 
this book will be mailed, post free. 


Place your name and address on the coupon below, cut it off Lamp, J. M. Pfaudler .......sse+eeeeeeeee 773,980 . 

: : oe ’ ? Lamp, acetylene gas, G. Massini ..... + 773,956 
pin it toa money-order or check for $1.50 and mail it to us. a eee sean pe ngs wis eee 
MAC racic ig tenet serie aise ie mer sigs s eile oe 173,805 

Seats Latch, C. H. Blanding ............. « 774,033 


Lathe center rest, O. E. Masterman. 


FIELD AND STREAM is America’s foremost magazine for ‘Lathing for buildings, sheet, J. D. @’Brien. 773,886 
E : “Filed th ; £ tt Rod pmb auspender; arated: pik ee oe ge 
S S ime slaking apparatus, B. C. AEG. cea 82 
Sportsmen. very Issue 15 € wit stories of the od, Linoleum, manuiactire ot L. W. Seeser.... 773,995 : 
: Liquid receptacle, multiple, A. L. Pepin... 774,103 ° 
Gun, Dog, Canoe, Camera and Cruise. Liquids and ming came therewith, ap- 
. + : aLatus 1: distributin ywdered ma- 
¢? A new serial by Horace Kephart on “Camping and terial to, S.A. Smith s.t--ssecesee ss 772,818 
bd z ee fs 4 ‘ g Liquors, device for the purification of waste, 
Sei Woodcraft ” is just now beginning. ‘This series of ar- cdi Ricnsch . 0... eee eee 778,593 
Am, icles b he f y d : ill b f ne Me eae 4 the eee. oe 773,904 
tic es y the amous outdoor Ww riter Ww i] e of tre- Loader, automatic cage, Davis & Wood...... 774,047 
FIELD AND d : h d 1 Lock. See Railway switch lock. 
ELD as mendous interest to the men and women who so Lock bar pipe, M. Kronauer ..........06+- 773,945 | 
STREAM, é Locomotive engine, F. J. Cole . +. 773,718 
New York, to the fields, woods and waters in search of health Log raft, A. Becker .......... : 


Loom, C. F. Perham 
Loom for cross weaving, R. Bates. 
Lubricating cup, M. H. Borland ... 


Fuclosed find 
$use for which 


and recreation. 


773,653 
773,776 


1) 774,127 
1. 773,820 . 
: 774,037 


773, 846 
774,030 
774,134 
773,998 


773,733 


«« 774,069 
« 778,651 ; 


774,014 
773,935 


774,192 
773,782 
773, 626 
773,772 


J. 
TOTOWO. iscsi sccze eure eB dire ewes e oe 974,141 
Hammer, power, T. H. Griffitts « 778,735 
D | ( | | O N A \ ' Handle. See Carpenter’s brace handle. 
Handle fastening for suit cases, ete, F. aa aBe 
He: White. i.e dees o haw suecdesie te 3 
AND Harrow attachment, N. Paulsen . «+ 773,890 
Harvester reel support, W. J. Berkeley ... 773,913 
Hat head rest, F. Jaeger .. + 773,644 
Hay loader, C. L. Samp . 173,990 
Header, F. EK Fox «+ 774,060 
Heating ond ventilating buildings, [I 8. ere 
McDougall ....:-e ec cee cece eee eens 5 
Heating ovens, etc. apparatus for, P. Fox.. 773,862 
FOR Berbieides implement fer applying, A. von ator 
OME MAI: fo sd a Sasso 8 ao sees aie eats tte , 
Hide or skin washing and tanning device, rasie7s 
A.) Koenitzer:™ see ic eset Su Hada ete eresice S . 
Hinge, Craver & Gillette ..............0.. 773,717 
Hitehing strap weight, automatic, E. M. aaSeas 
e Hae poy eats Bhava Sal gpa ySiahe (ava e 010 Weta’ : 773964 
Hook, G W. Begole Rickenaccn: : TTRT78 
ook and eye, T. B. Richardson ........... ‘ 
Hook and eye, satel pin, E. A. Campbell. 773,711 
. “ys H flange, W. U. Griffiths ............ 773,734 
E have purchased the entire edition of the SPORTING [| Horse aetacher, W. W. Arnold | 1! rrBi02 
. Sonte: Horse releaser, H. A. Levitt .... +. 774,094 
DicrTionary, the most valuable addition to the Horseshoe calk, P. T. Bertholf .... +. 774,031 | 
; i F ‘ Hese binder, McelIntyre ae bea sar eer «- 773,965 
S y C fe Hose coupling, universal, J. I’. Thomas.... 773,825 . 
Sportsman’s Library ever published, for free distri Hose Sinportet, Ve Sthiabing cess ey 
: t Wi ter, C. . id « 778, 
bution to our readers. Hub, wheel, I. M. Ashley ee 71: 
. . . ° Hub, wheel, H. N. Thayer ..............+: vires 
No lover of hunting, fishing, out-door life, athletics or card Mises ban taeier,, Ce Man teemiele Fe 
7 i B . re Or ies gig Sian cd's, «latina Sucegie dies eraies 773,883 
S - Ice shaver, S. BE Perkins ...... « 773,673 
playing should be without this book. In fact no modern library tee ene ts ee 
is complete without it. It contains 130 pages printed on a good Fea no NnUnSOPEe PETROL EDR aca 
. : : nq | I: bator, C. E. & GW. G . 774,070 
quality of paper in clear, legible type and defines thousands of Incubator, W. H. Hughes’ ...---ssssesecseee 774,076 | 
a d 1 b th f 1 4 t i x 1 t d ene ots hearing mechanism for cutting, J. eA 
Ss sesS— — OEOTLE. 4a er arisdistate weied HeMely ae eee a , : 
WOr an purases O pro. essional an echnical terms—use Ink well, Av G Prokopovitsh 21. * 773°892 


774,124 © 
773,769 | 
773,789 - 
774,123 | 
774,009 | 


773 582 


773,957 


send ome Frurnn ear Clark © Blyat ities ts eet 
Parte ABs vubricator, J. TL. flson ..... . OTe 
ae pee tne x Lubricater, M. F. Belphin ................ TTY 
one year and tue F | E L D AND | h E A M Magnetie Qualities ef materials, testing the, 
SPORTING DICTIONARY . i. ‘Holden eS aiditasd FoR saealinne' 4 ged nAWs Ge dadeay Godin NSLS 
Z Ba tbress, spring, LW: J. Baker 7 
‘ Caeee 5 . R ” easurer, automatic grain, F. Beutler ...... 
Name... eee America’s Magazine for Sportsmen Measuring cloth, ete, machine for, J.” ¥. 
WAOTTIS cecceceerereccccccccsscceccsccces 
35 West Twenty-first Street Mechanical motor, W. H. Vanfessen . 
Address. ......, wate ee teen ees Mechanical movement, H. C. Stone ..... 
oO K Mechanical movement, O. Seder ++ 773,900 
: NEW Y R Medicinal purposes, apparatus for ge g 
State...... Dede eetevestsesseesevess t steam for, M. I’. Hentschel ........... 774,075 
, Memorandum pad, A. D. Rebinsen ... +. 773,594 
Metal tie, C. G. Tnomp8on ....cccceseee. 043,826 


90 5 y 3 
is drawn back into case, when carried in pecket. 


STEEL ROLLS 
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f) LINEN UNDERWEAR ( 
Helps Make Life Pleasant 


“Sola Under Binding Guarantee." 


Warm in Winter, cool in Summer 
—comfortable always. The ideal 
underwear. 

Linen is cleanly; it may be 
washed in boiling water. That’s 
one comfort. Not so with wool. 

The mesh weave encloses a 
layer of air, and air is a non-con- 
ductor of heat; keeps the outside 
heat out in Summer, and the body 
heatin in Winter. Another comfort. 

Belfast Mesh Linen Underwear 
instantly absorbs perspiration and 
dries quickly—that keeps the bodily 
temperature even, there’s no dan- 
ger of “taking cold.’’? Colds are 
not comfortable. 


Our fabric is made both ‘f Natural”? linen and 
**White.’ We recommend 1”? Tet 


the “ Natural. 
is more durable and absorbent and equally 
grateful to the skin. 


Send for Samples of the 
Fabric and our Free Book 


It is handseme and convincing. It goes into 
the subject thoroughly and explodes the ‘“‘ wool 
for warmth’’ theory in short order. It is de- 
signed for thinking people who desire comfort 
with health. The only forcible objection to the 
other mesh underwears has been that they 
‘‘qwear out too quickly.’' We guarantee that 
Belfast Mesh will wear to the satisfaction of 
the purchaser or refund money. 


Sold by most good dealers, or sent 
direct by mail if your dealer 
won't supply it. Do not ac- 


cept substitutes — write to us, 


BELFAST MESH UNDERWEAR CO. 


366 Mechanic Street, Poughkeepsie, N. Y¥. 


Eclipse Pocket Ammeter 


for general battery testing. @te2@ amperes, 


* Flexible cerd attached and centact spur in case, which 


. Size of Watch and very light weight. Can beused ir 


ag 
Particularly designed fer Auto. use. ee 


if ° ia 
ee, 


| any positicn. 
Price 85.00, 
‘ELDREDGE ELECTRIC M'G. Ce®, 
22¢ Main St., Springfield, Mass. 


TWENTIETH CENTURY 


LOCOMOTIVES 


By ANGUS SINCLAIR COMPANY 


Most important Railroad 
book published in ten years 
g Full of valuable in- 
formation for all persons 
interested in Railways 


Price, Three Dollars 


Bept. S 
VE ENGINEERING 
New York 


LOCOMOTI 
13@ Liberty Street, 


for flattening wirefor allpurposes 
$3" Send for Catalogue. 


BLAKE & JOHNSON, 
P. 0. Box 7, WATERBURY, CONN. 


Novemser i2, igo4. 


Scientific American 
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S 


‘Rapid changes of temperature, eS- 
pecially with increased humidityand 
raw winds, are always dangerous. 
To overcome them man conserves the, 
heat of his body with woolen under- 
clothes.’’—New York Herald Editorial, 


Now Jaeger Woolens are admittedlya 
class bythemselves. With thistruly Sani- 
tary Underwear to your skin you will 
have the best protection possible against 
any and all changes of weather. You 
will also enjoy a sense of bodily comfort 
and vigor unknown before. 


Booktets and Samoles Free. 


DR. JABGER’S & W. 8. CO/8 OWN STORES 


. ) 306 Fifth Ave, 
New York :, 157 Broadway 
Brooklyn : 504 Fulton Sf. 
Boston : 230-232 Boylston St. 
Phila. : 1510 Chestnut St. 
Chicago : 82 State St. 


Agents in all 
Princtpal 
Cities. 


ANTI-CANCER 


PIPES® wsratauc.ccs. CIGAR HOLDERS: 
“a. ~ 
wena 
OFFERED TO _ GUARANTEE} 
THE WORLD SrA TONGUE BURNEY: 


PROPERLY SMOKING A 
PERFECT GENUINE ANTI-CANCER. 
\ ANY TOBACCO, 


JADDRESS: ANTI-CANCER), 
POORAWERR. 
~ JERSEY CITY, Nal 


"COOLING CHAMBERS; _ 
B:RECEIVES: SMOKE FROM\, 
\ALOSCHARGES IT INTO 
\C. DIFFUSED THROUGH HOLES 1.2.97 
SMOKE COOLED BY AR HOLE 4) 


BOOREET FROM ANY DRUGGIST: 
ELECTRIC LAUNCH MOTOR. — THE 


design in this paper is for a motor of unusual simplicity 
of construction, which can easily be built by an amateur 
atsmall cost. _Itis intended fora boat of about 24 feet 
over all and 4 feet 6 inches beam, drawing 18 inches, and 
is capable of propelling such craft ata speed of 7 miles 
per hour. Illustrated with 21 cuts. See SCIENTIFIC 
AMERICAN SUPPLEMENT, No. 120%. Price 10 cents by 
mail, from this office. and from ail newsdealers. 


Will your 


Razor Do 
This? 


A well-sharpened razor should cut a 
hair held between finger and thumb 
and do it aé a Zouch. Will yours? 
I£ not you need a Torrey Strop. A 
razor cannot be kept in the best of 
condition without the best strop, and 


the best strop is the Torrey Strop. 
No other strop has its wonderful 


sharpening qualities. Torrey Strops 
are made and guaranteed by the 
oldest and most experienced strop 
makers. They are made of the finest 
materials and made by a process 
known only to the Torrey makers. 


TORREY 
STROPS 


are made in all styles. Popular 
rices—50c, 75c, $1.00, $1.50, 
$2.00 and $2.50. Sent postpaid if 
your dealer cannot supply. Satis- 
faction guaranteed, 

Torrey’s OiltEdge Dressing will 
keep any strop soft and pliable. 
Price 15c at dealers, or mailed on 
receipt of price. Catalogue of Torrey 
Strops, containing valuable informa- 
tion for those who shave, sent free. 


J. R. TORREY & Co., 
P.0.Box 34, Worcester, Mass, 


Milk receptacle, E. S. Moore . . 773,960 
Mine ventilator, G. Himrod ...... . 773,936 
Mold drying apparatus, C. C. Smith .. 773,683 
Molding fiask, W. Marshall .......... . 778 955 
Molding machine, W. H. Schorling i 773,768 | 
Monorail traction, C. HB. Faroux - 774,058 
Motion transmitting mechanism, 

IK ENOEH 5 ccvekers sunset cre etes aieteteva le Gonder ers 773,751 
Motor casing, Jacobson & Anderson es 774,077 
Motor gearing, frictional, E. W. Wickey.. 773,615 
Mowing and harvesting machine, F. X. Sam- 

TILOMD cyope chsgoghostsie Foe eaiwie) wxenehoteliossieieis ex@tereieiais nis LOSI OO 
Muffler, H. Ford ...... « 773,934 
Muffler, E. C. Richard 773,984 
Music educational device or self-registerin 

compound musical key, E. A. Fe 

Sebi hes ae OG OR ORO UO IBC OnEo TIeULe 773,681 
Musical instrument picker, stringed, J. W. 

WMI TLOCK cece cre srece: «.etsun:tgete le isiodage,s yareietetete = 773,698 
Musical instrument,  self-playing, C. 3 

SHV SATIR Tove sos Raise olgbhspane “o (oainrs lala evele bo Slee Ss 173,598 


Newspaper clip, D. W. Burgess .. 
Nickel oxid and ammonia, recovering, H. A. 

Frasch 
Oil burner, A. F. Chace 
@il burning device, F. E. Nelson 
@il cup, Uhri & Houck 
@iler, G. F. Godley 
@rder board, H. Kaplan ................ Ser 
@verhead carrier and track for same, H. C. 

Smith 
Packing, throttle valve stem, S. Lockhart.. 
Pail, steam dinner, J. T. Lemus 
Panels, etc., manufacture of molded or em- 

bossed, T. J. Palmer 
Panels, manufacture of molded or embossed, 


TD Dec FRAMED gargs -sheie ielg s 0-014 sane eveiovore ates one 
Paper box for packing bottles, J. T. Craw.. 
Paper cutter, A. W. Rav ......eeeeeeecece 


Paper cutting machine, A. C. Hilsinger.... 
Paper making or like machinery, roll for, 

H, ~ BaTKeny css a:scage ais 0 vis oie toes vale oatsle 
Paper tray, H. P. Shotts 
Pea shelling machine, J. H. Empson . 
Pea shelling machine rotating drum, J. H 

Empson 
Peat fuel, manufacturing. 
Pen, fountain, J. Blair .... 
Percolator, W. B. Webber 
Phonograph, C. W. Noyes 
Phonograph records, making molds for dupli- 

eating A. F. Wurth 


Phonographic records, manufacturing cellu- 

loid cylinders for receiving, A. N. Petit. 
Piano player, pneumatic, I, V. Crofut...... 
Picture exhibiting apparatus, moving, 

POWET cecececccrecsescccceccreceeceeese 
Picture exhibitor, Colardeau & Richard. 
Picture hanger, L. & E. E. Thomas....... 
Pipe. See. Lock bar pipe. 
Pipe wrench, B. Meczynski 
Pipe wrench, chain, Amborn & Chase. 
Planter, corn, L. D. Benner 
Planter, cotton seed, J. R. 
Plate holder kit, B. J. Youn 
Platen press, E. T. Cleathero .. 
IPL OW. xelion LAV TOM” pone. 8 wserehorehosene:s o-01sis siehs sistats 
Plow, bedding and furrowing disk, A. Horner 
Plow disk adjustment, C. Wagner........ 
Plow leading furrow wheel and guiding 

mechanism, disk, C. Wagner 
Plow riding attachment, Freeman & Karr.. 
Plow trailing furrow wheel attachment, disk, 


CWAETIC Tw e:s. sip.0 foo. -0s cp Sauait'o@ 0's coiene: 9 «0% 

Plow wheel scraper, W. J. Robinson...... 
Plumb bob and line reel, adjustable, G. A. 
COLEMAN — ss tess srereverozele sve eteiaie:e'e erexelexexenswre ss 
Post base, W. H. Alexander ............. 
Powder and liquid distributing device, H. 
CULE, cms: capers Biever s Shee. BIle Mis sete’ 


Powder, apparatus for the manufacture of 


small tubular strings of, H. C. As- 
IT WHUll,  -Lieyc ereeon f ce ayes. <2ees acoetecs 
Power transmitting device, C. IY. Pearson. 


Printer’s plate hook, Carl & Hanfbauer... 
Printers’ rolls, means for forming sectional, 


Mice D> AFORE ns jcpene dies € atageiiie 3 38 elses obietee« 
Printing machine, T. M. North ........... 
Printing machine inking and_ tripping 

mechanism, rotary, T. M. North..... 


Printing plate heater, G. H. Kendall.... 
Printing press, A. W. Proctor 
Printing press, platen, A. Joisten 5 
Pruning implement, J. B. Carpenter...... 
Pulley block and spring latch gate, M. G. 
Hilpert 
Pump, polycellular centrifugal, A. Maginot. 
Pump, steam and vacuum, A. G. Water- 
NOUSEY ios Gea: Actas ee hes 773,905, 
Pump valve, F. McCulloch 
Pumping apparatus, steam and vacuum, A. 
G. Waterhouse 
Pumping liquid, A. G. Waterhouse........ 
Punching or drilling machine spacing me- 
echanism, M. L. ®@’Brien ............. 
Puppet, springing and dancing, R. Uhrig.. 
Pyrometer, recording, F. N. Speller 


Rail joint, ©. G. Ford ...... 
Rail joint, J. M. Walker . 
Rail joint, W. J. Gillespie 
Rail joint and bridge piece, 

G. Barrett 
Rail joint and chair, combined, 

et al 


. 773,617 
| 778,740 


« 173,748 


- 173,611 


773,997 
773,949 
173,654 


773,671 


773,859 
773,992 
773,847 
774,010 
774,100 


773,978 
773,851 


773,981 
773,786 
774,140 


773,958 
773,773 
773,705 
774,101 


- 773,841 


774,040 
773,926 
773,871 
773,609 


773,610 
773,559 


773,608 
773,595 


773,547 
774,022 


773,852 


173, 844 
773,977 
773,923 


773,590 
773,970 


773,969 
774,081 
773,766 


774,039 


773,741 
773,953 


773,906 
173,764 


773,907 
773,908 


773,584 
778, 692 
773,684 
774, @20 
773,768 
773,558 


773,865 
174,129 
773,775 


Rail splice or joint, J. H. Kline . « 773,755 
Railway signal, J. Crumley .............. 173,718 
Railway switch foot guard, W. Sheridon.. 773,600 
Railway switch lock, A. A. Strom ........ 174,004 
Railway switch operating means, J. F. 

MC@OMmIICK® Aigaysdes Scere eee eee bite etnies ©: 173,762 
Railway tie, C. D. Anderson . « 173,622 | 
Railway tie, A. J. Harlow ......... « 773,638 
Railway tie, metallic, P. F. McCall. « 773,666 
Railway traction means, _ street, % 

WATE <n ier, eins) a:'s we. shape stoves anes erae: Swletls 173,694 
Razor, safety, E. B. Gibford « 774,063 
Receptacle, P. H. Fielding ...............- 973, 125 
Recording and reproducing speech, ete., ap- 

paratus for, E. E. Ries ..............6 173,985 
Reflector attachment for windows, street, 

gn HELLMAN Gs 2:5 aisree'e oceleie-o oie stem alee weet es 774,131 
Register, F. K. Fassett 173,724 
Register, J. @. Morris . 773,806 
Rheostat, W. Baxter, Jr. ..........---00- 973,777 
Riveter set, pneumatic, W. H. Van Sickel. 773,770 
Roentgen ray tube, E. Thomson.... 773,827, 774,118 
Rolling mill guide, W. Bunton ........... 774,035 
Rolling of metal tubes, automatic mechan- 

ism for step-by-step, R. Laybourne, 

UME. «. Laicteln. oicie avens onetelo dap Netabave tits SINE vlepere 774,087 
Roof carline, G. B. Maltby .............. 173, 954 
Rooms, apparatus for protecting the audi- 

ence parts of, B. A. Stevens.......... 774,002 
Rotary engine, A. M. Krueger . - 173,649 
Rotary engine, A. L. Estes 174,056 
Roundabout, I. 8. di Vito -+ 773,831 
Rubbing wheel, G. L. Badger .. «- 778,535 
Saddle, harness, J. A. Kramer .. . 773,756 
Safety pin, H. A. Heineman 773,508 
Sampler, F. T. Snyder ..............06- TIB.BIY 
Sand blast apparatus, J. E. Mathewson.... 773,663 
Sand blast apparatus, J. D. Murray.,.... 773,665 
Sash and screen fastener, storm, A. B. 

GEENA, 78 = o-steters.c ie ckecolstehe scckade Releiokalens 773,791 
Sash stop and lock combined, window, R. | 

TEN aeaaec Sota oes do OO Oat 773,986 | 
Saw, power hack, A. W. Cash ....... «- 773,924 
Saw tooth sharwener, Wallace & Reed. «- 773,612 | 
Scraper, wheeled, C. H. Sawyer.... . 773,991 
Screw driver, W. Rundquist .............. 774,112 
Sealing jars or packages, means for and 

method of, W. W. Vaughan ... «. 774,120 
Sealing maachine, envelop, L. Madas. ++ 773,952 
Seat. See Agricultural machine seat. | 
Seeder, clever and grass, A. M. Highsmith 773,739 
Seeding machine, A. Lindgren.... 773,947, 774,095 
Separator, F. F. Vater «ee. 773,830 
Separator, C. W. Colvin ............... 173,928 
Sewing machine, filled bag, M. C. Ellison. 773,631 
Sewing machine thread controlling mechan- 

TBs Se GEPORCON 5% ayers ccsieterssel cis, « <sepevsieieis sce 773,780 
Sewing machine work receiving attachment, 

c. I. Latshaw -- 773,758 
Shaft, vehicle, A. Bever ...........eeeeee 174,032 
Shaker hanger, J. C. Winder 774,125, 774,126 
Shank stiffener, H. F. Crawford .........6 773,628 
Shearing and shaping machine, G Hall... 774,072 


'Temple-Clasps F377 


Never Hurt 
ous, Write to-day, before rou forret It. 
BRIGGS OPTICAL CO., 3440 Triangle Bidg., Rochester, N.Y. 


Save Your Coal 


ng the scale incrustations on your boiler tubes 
of The Dean Boiler Tube Cleaner, 


by removi 
by means 


The only device that will positively remove all the 
scaje from return tubular or water tube boilers. 

Write to-day for our offer and booklet, “Economy in 
the Boiler Room.” ‘ 


WM. B. PIERCE CO. 
319 Washington Street, Buffalo, N. Y. 


DEALS 


Will pulverize all kinds ot mijling 
ore. It is economical in the use of 
power; will reduce to forty mesh 
10to15tons per day ; operated by 
steam or compressed air. Can be ; 
installed at smali cost. Is equaily | 
efficient for large or small plant. 
Prospects can quickly be made 
paying properties by the use of 
The Ideal Stamp and suitable 
concentrating table. 


THE IDEAL COMPANY 
89 State St., Boston, Mass, 


The Hendrie & Bolthof 
) Mig. and Supply Co., 
Denver, Col., General Agents 


those Nose Pinch- 
ers and old Spec- 
tacles. STOP being 
noyed by them and sen 
for our FREE “Eye Logic” 
which fully explains about 
the only stylish and band- 
some glass that accom- 
plishes these wonders and 
Batistiea the most fastidi- 


j 


THE MIETZ & WEISS 


Sizes from 


Position, 1901. 


A History of Science 


By HENRY SMITH WILLIAIIS, B.Sc., M.D., LL.D. 


Author of “‘The Story of Nineteenth Century Science,’’ ‘‘ The History of theArt ef Writing,’’ 
Bditor of “ The Historians’ History of the World,’’ etc., etc. 


IN FIVE VOLUMES 


Profusely iMustrated with Portraits of Famous Scientists, 
Diagrams, Facsimiles, Pictures. 


Vol. 
Vol. 
Vol. 
Vol. 
Vol. 


present day. 


throughont. 


I 
IL. 
Il. 
IV. 
Ve 


Our Offer. 


send them back at our expense and we will return the $1.00. 
$2.00 a month for nine months. 


AMERICAN REVIEW. 


Harper & Brothers 


NEW YORK CITY 


The New Side Door 
Limousine Car 


insures absolute comfort for touring and city 
use. Perfect protection from inclement weather, 
The doors on either side enable passengers to 
alight without going into the street. 


Direct 


PEERLESS bis 
TOURING CARS 


$3,700 TO $6,000 


are simple in construction, elegant in appoint- 
ment, and absolutely dependable under every 
condition. The Peerless Limousine demon- 
strated its practica) qualitiesin the famous St. 
Louis Run in both its speed and@ its endur- 
ance. Write for our new illustrated catalogue, 


PEERLESS MOTOR CAR CO. 
38 Lisbon St., Cleveland, Ohio 


Member Association Licensed Automebile Manufacturers. 


KEROSENE 


and GAS ENGINE 
burns KE ROSEN E cheaper and 
safer than gasuline. Automatic, 
simple. reliable. No electric bat 
tery or flame used. Perfect regula- 
tion. Belted or directly coup led to 
dynamo for electric lighting, charge 
ing sterage batteries, ppmping and 
all Power pur pasea 
. MIETZ, 
128-138 Morr Sr, New York. 
ADOPTED BY 
U. 8S. GOVERNMENT, | 
Highest Award, direct coupled 
Generater Set, Paris Expesitien,}900. 
Gold Medal, Pan American Ex- 


1 te 60 H. P. 


Send for 
Catalogue, 


Gold Medal, Charleston, S. C., Exposition, 1909. 


HISTORY OF SCIENCE is the story 
of the origin and development of sci- 
entific thought, discovery, and inven- 
tion from the earliest times to the 

It traces the growth of ideas 

from the first vague dreamings of pre-historic 

man down to the precise inductions of the 
twentieth-century scientist in his laboratory. 

From this view-point the story of human pro- 

gress presents the most wonderful and inter- 

esting spectacle—a chapter of man’s history 
that has never before been written in its entirety. 

The work is scientifically accurate in state- 
ment and yet devoid of all technicalities 

It will fascinate the general 

reader while commanding the respect of the 

most critical of students. 
ing after the spectacular or picturesque at the 
expense of truth, yet so fascinating is the 
story in itself, so wide the opportunity for the play of the scientific 
imagination, that the narrative has all the charm, attraction, and compelling 
power of romance. 


CONTENTS 


The Beginnings of Science. 
The Rise of Modern Science. 


Modern (J8th, 19th, 20th centuries) Progress of the Physical Sciences, 
Modern (J8th, (9th, 20th centuries) Progress of the Biological Sciences. 
Aspects of Twentieth Century Science. 


ful volumes. 


Publishers 


There is no strain- 


On receipt of One Dollar we will send you the entire set of five beauti- 
If you do not like the books when they reach you, 


On receipt of yonr request for these Looks we will 
enter your name as a subscriber for one year, without additional cost to you, to 
either HARPER’S MAGAZINE, HARPER'S WEEKLY, or the NORTH 
In writing, state which periodical you want. 


ANICURE 


COSTS 25 CENTS LASTS 25 YEARS 


Solid German Silver. Trims, Files and Cleans the nails with 
either hand. Don’t take imitations. Sold everywhere or 
by mail fer 25e, Money back if you want it. Manicure 
Beek, “A Handy Hand Book of the Mand*#”?— 
complete instruction on the care of the hands and nails, 
Sent fer twe 2c. stamps. 


Klip-KUp Co,, _556 Clinton Ave. S., Rechester, N. Y, 


HENRY SMITH WILLIAMS 


If you do like them, send us 


HARPER & 
RROTTIERS, New York 
Please sem? ma free of 
eharxe your iustruted 
booklet desecribine A flistury 
of Sctence. 


ee eee 


Scientific 


NovEMBER 12, 1904. 


American 


RATIBLER SURREY, TYPE ONE 


1905 Model, two cylinders, 16h. p., $1,350. Im- 
mediate delivery. ere ig a machine that stands 
inspection—and OSE. 

Capacity— Five passengers. 

Wheet Base— Ninety inches. 

Frame— One piece pressed steel 

Spremgs— Hour full elliptic. 

Wieels— Wood artlery. 30 ing, 

Tires— Betachabir, ‘¢ ins. 

Treaa— Four feet &¢ ins. 

Steering~ Wheel, adjustable. 

Brgine— Two-cylinder opposed, each 5x6 ins. 

Power Sixteen h. p. ample tor grades up to 

45 per cent. 

Six to thirty miles per hour. 

Single, improved float feed. 

Rambler thermo-syphon system. 

Honeycomb type, increased surface. 

Jump spark system, controlled by 

automatic governor. 

Tramsmission—Planetary type, all steel gears, no 
internal gears. 

Diferential— Spur gears, oil and dust proof. 

Brakes— ‘wO, one on transnaission, the other 

on rear whee)s. 

Finish— Olive green with brass trim. 

Equivment— Brass side lamps, brass tail light, 
brass head light, brass horn, tools, 
oilers, pump and repair kit. 

Other models at $750, $850, $2,000 and $3,000. Write 
for complete information and illustrated matter. 

; THes. B. JEFFERY & Ce. 
Main @ffice and Factory, - Kenosha, Wisconsin 


Speed— 
Carburetter— 
Cooling— 
Radiator— 
Ignition— 


BRANCHES : 

145 ColumbusAve., Boston 242 N. Broad St., Philadelphia 

304-306 Wabash Ave., Chicago 38th St. and Broadway, New York 
Representatives in all leading cities 


CE DINAMOS 
LIES 


he 
RLECTILE 
TROLLEY 
@HE CARLISLE & FINCH CO 


233 E.CLIFTON AVE 


CINCINNATI, 


WRITE FoR 
CATALOGUE 


“7R" 


AT 


HOW TO MAKE «AN ELECTRICAL 


Furnace for Amateur’s Use.—The utilization of 110 volt 
electric circuits for small furnace work. By N. Monroe 
Hopkins. This valuable article is accompanied by de- 
tailed working drawings on a large scale, and the fur- 
nace can be Made by any amateur who is versed in t he 
use of tools. This article is contained in SCIENTIFIC 
AMERICAN SUPPLEMENT, No. 1182. Price 10 cents. 
For sale by Mt'NN & Co., %] Broadway, New York City, 
or by any bookseller or newsdealer. 


Complete Electric Lighting Plant, 


Price, 884.00 
Dynamo only, foreight 16-c.p. 
lamps, $26.00; lamps, wire, 
fixtures, etc, $8.00 ; just suite 
able for residences, small fac- 
tories, yachts, etc. A strictly 
first-classguaranteedoutfit. We 
wind for any special purpose 
to order, usually without extra 
cost. Send for Bulletin No, 3, 
The Elbridge Electrical 

Mfg. Co., Water Street, 
Elbridge, N. Y., U.S. A. 


ow Carnosgic, Thomas A, Edison 

ane and many other successful men be- 

wan their careers at. ‘l'elegraph 

Dperating. Why don't you 

leurn ? ‘Or ¥LThA we will 

end youn complete 

BD. ontit wito 

ok of instructions, 

by xpress inot pre- 

mid}. Send lor cata- 

og Of Clectric ap pa- 

satos, supphes and 
ve 


NOH. Ja 
.H. BUNNELL & Co. Inc, 20 Park Place New York. 


Patents, Trade Marks, 


COPY RIGNTS, etc., 
adress MUNN & GO., Solicitors 


=} of Patents 


—a= 


Sheet coating machine, 3). Williams. 173,840 


Shirt waist holder, C. Spies ........ 774,000 
Shoe fastening, E. M. Dickson . 773,719 
Shoe fastening device, G. E. Pi 173,672 
Show case, A. Jaeger ..... 774,078 
Sidewalk roughing tool, B 774,005 
Sieve, adjustable mesh, K. H. Knudsv 173,944 
Sign, A. J. Bradley 778,529 
Sign, advertising, W. 173,874 
Sign, electrically controlled monogram, 

DU: “PeTOW? so ose bieis aig oisre e esiew ie ori oeeieeore TI3,931 

Signaling system, automatic electrical, F. 

Holmes: fons tavecca ve eee 773,868 to 773,870 
Skirt hanger, J. Nagely ..........ccceceee 173,583 
Snatch block, W. Houghton.............+.. 173,938 
Snow plow and road making machine, F. 

Geo KIM ge ees gece cv aweveaauua aueaaead TT, THA 
Soldering iron, P. Gilbert .. T7404 
Sole, slipper, Cooper & Hale TTS,S50 
Sound records, production of, T. H. .Mac- 

GOnaIG 26s o het tei ee esa ate Vfatalecs ate oie ee 173,801 
Sound vibrations in water, means for pro- 

ducing, Millet & Mundy .............. 773,580 
Soundings, apparatus for taking, P. @’Neil. 773,887 
Sower, fertilizer, J. Willson 773,616 
Speed indicator, L. F. W. Pahl .......... 773,670 
Spindles, bobbin clutching means for rotat- 

able, J. C. Edwards ...........+200008 773,554 
Spindles, bobbin clutching means for rotat- 

able, H. Lawrence ..........+2+see eens 173,798 
Spinning and twisting apparatus, ring, G. 

O: Draper ess eas Stas dee 773,553 
Spinning spindle bobbin clutching means, 

H. Lawrence ...... cece cece ccc ceneee 773,797 
Sprayer, L. Coster .......... cece cee ceeeeee 773,714 
Square and plumb bob, combined, A. K. 

SNOOP | se¥erata disses ins, a. Grave cpa 0:5, Bre a'alean'e ass 773,996 
Stamp mill, A. P. Granger ............e005 773,732 
Stamps, tickets, ete, mechanism for dis- 

pensing, M. Sielaff ..........e0..eee. 773,816 
Starch, apparatus for making 

Browning & Barlow .......ccecceceeeas 773,783 
Station indicator, H. G. Canfield 773,922 
Steam boiler, D. Beet ........... 773,914 
Steam boiler, D. Best ..... 773,916 
Steam engine, kK. W. Gaskin 174,062 
Steam trap, W. M Still ... 773,688 
Steam trap, C. E. Huxley . 773,794 
Steam trap, F. Knackstedt 773,872 
Sterilizer, R. Allen ........... csc ce ee eees 173,533 
Stone, marble, ete., polishing and finishing 

lime, C. H. Weigelt ..........0..0.00. 974,121 
Stop motion mechanism for textile machin- 

ery, electrical, J. B. Whitney... 774,012 
Storage battery, Th. “AL Sperry .... 173,686 


773,961 
774,068 
773,799 
773,744 
773,723 


Storage battery, C. B. Morgan . 
Stove, J. Goldstein .......... 
Stove, heating, A. A. Little 
Stove or furnace fire pot, H. J. 
Stovepipe ventilator, Farrington & Tucker. 


Street or station indicator for street rail- 

way cars, ete., automatic, A. Gara- 

bedian a 174,187 
Sucker rod joint, E. B. Campbell ... 2 TTB. 
Sulfurie anhydrid, apparatus for ma 

Ra. “‘Knietsch: Ysassaicccccelawa diene 774,083 
Support, adjustable, E. T. Palmenberg... 773,972 
Surface gage, indicating, W. H. Reisner.. 773,983 
Suspender attachment, H. Tartsch ... 773,902 
Suspender cast off, H. G. Macwilliam .... 773,759 
Suspender hook, J. F. Rowley .......... 774,110 
Switch operating and locking device, J. 

Hart 773,566 
Switch 

Pamp 173,974 
Table lock, pedestal, E. Tyden -- 773,691 
Table locking device, . 774,046 
Tank signal, B. F. Jackson 773,747 
Telephene call bells, electrical alarm for, 

Je We,  POUCHE. | facta cio Piadeoae at eae 174,059 
Telephone time metering charge, I. Kitsee. 774,082 
Telescope support, G. N. Saegmuller...... 173,813 
Thermo-electric generator, M. J. Wight- 

TOBIN: 2 os 5.5- 3555 sas! drste ein RG Shee elses 773,838, 773,839 
Tie. See Metal tie. 

Tire, pneumatic, C. H. Pierce ............ 173,588 
Tire with fastening strips, solid elastic, H. 

Gee, ISRO), 2785 50 0.9'9:4'5 3s oie Laie Bie oe OTA. 773,633 
Tobacco smoking pipe, A. W. Clarke +» 773,925 
Tongue switch, I. K. Dixon ......... + 773,561 
Tooth, artificial, C. A. Davis ............. 174,045 


Toothpick machine, W. F. Hutchinson .... 773,579 
T oycarousel, J. V. Fuller ............ . 773,560 
Toy rapid fire gun, Leopold & Henker. + 773,655 


Track cleaner, F. R. Larrabee « 773,652 


Track sander, J. H. Watters + 773,909 
Track structure, L. Steinberger.......... 774,001 
Tramway, automatic aerial wire rope, H. 

J; JuCSCHEN: cased wea Sores a eae Wee waa ace 173,656 
Transport apparatus, L. Streuli ............ 773,901 
Trap and waste outlet for set tubs, ete., 

Je HOLMES: 22:0. do cee oeieis Seale ete eee 773,569 


Triturator, I. S. Goldman 
Trolley, W. R. Cooper 


774,067 
+ 774,043 


Trolley harp, A. C. Ralph 173,893 
Trolley pole contact, Lacknor & Curtis... 774,085 
Trolley wheel, J. Bouchard............ 773,708 
Trolley wire splice and support, combined, 

A. B. Allison .... 173,621 
Truck, car, J. Green + 773,564 
Trunk fastening, T. J. Livsie ............. 773,948 
Turning curved surfaces, apparatus for, M. 

Bary oss! caiedceeecdares janie ate dw aster Stee Seas 174,026 
Turfiing tool, J. Hartness .............006 773,640 
Turret operating mechanism, electric, @. 

TsO0OMIS+ sgh ss ascot Saree Sa eiee ee eae 773,950 
Twine holder, L. M. Parrish .............. 173,586 
Twine holder and lifter, E. S. Alderman.... 774,021 
Typewriter, F. E Heath 173, 567 


Typewriter, C. L. Reamer 
Typewriter key and type bar mecha: 


+ 773,894 


Alexander - oii. scv ed ea arte ee ee 173,772 
Typewriting machine, B. A. Brooks ...... 173,848 
Typewriting machine type inking apparatus, 

. Ss outherden ............ 73,602, 773,603 


Umbrella, folding, E. C. Miller Saisie 
Uncoupling device, P. H. & J. H. B 
Vacuum apparatus, M. Ekenberg.. 
Vacuum tubes, exciting, H. Lemp 
Valve, V. Martin 
Valve, 
Valve, J. T. & G. 
Valve, J. Mann, Sr. 
Valve, C. P. Geritz 


774,098 
773,537 
774,054 
774,138 
773,578 
773, 641 
+ 773,642 
773,661 
773,730 


Office of the SCIENTIFIC AMERICAN Valve, fluid pressure engine slide, S. E. 
861 Broadway, New York. WEDLE sein es nedet ee aven sea sees deeper 773,910 
Branch Ofivs, G26 ote Washington, D.C. Valve for compressed air water elevators, 
ae : Latta & Martin ...........+.. aia ons cP 773,796 
Valve for water heaters, hydrosiphon, J. 
Sie eRe hago ies Vv ee Stevenson suas satos eye tesserae 773,687 
7 alve, safety, J. Powell ..... FR 
- Vegetable cutter, W. Goble 774,065 
HE & Vehicle brake, automatic, KE. E. Krengel... 774,084 
‘ = Vehicle frame, N. T. Harrington .......... 173,639 
=. Q PERFORA NG C0, Vehicle propelling mechanism, J. R. Knapp 773,572 
PY) 2 = eg eee Na Vehicle running gear, R. H. Wight ...... 174,122 
a PERFORATED. METALS vous running. gear, motor, E. B W. ane eae 
. C0) Oe ene cer arr TG . 
“FH OF EVERY DESC | Vehicle speed indicating attachment, @. F. 
Cra TTaTCM EMEC Thad | Venice storm Sitela IT. Russelt, Gell! Tans 
tite, Spa . i Vehicle wheel, H. W. Adams, Jr.......... 778,771 
UNICK Ce PE oe | CAGO EES | Vehicles, etc., controlling device for motor, 
Ge Wa. RUSBE]] | 0 ici cicrs visa ee Ba eee 173,812 
sas . Wending machine, M. Sielaff ............. 773,815 
RAAA ANAAARAARAAA AARAAARARR AA AARAAR AS RAAB RARA AR ANG yenaine machine, coin operated, T. 772,726 
De salbcah a8 es AGS fa racecita da head divas esate ag We i 
. . Ventilator. See Mine ventilator. 
DVER | IS Your inventions and # | Ventilator, W. Edwards ........se.seee005 774,058 
manufactures. Vessel, metallic, C. te Coffin. . + 774,041 
5 agon, dump, J. A. Love............ . 774,096 
CONSULT US in regard to Booklets, Cata- Wagon elevator attachment, farm, 
logues, Bulletins, Circulars, &c. Anderson... 0... e ee eee eee eee ee eee eee 774,024 
Wagon side board fastener, M. Lenhart.... 774,091 


C. L. WRIGHT & CO. 


Nlustrators : Engrabers : Printers 
Writers : Compilers 


132-4-6 WEST 14TH ST., NEW YORK 
We own and direct all departments. 

Send for samples, enclosing 8c. for postage, and 
we will send them, free of charge, with a hand- § 

some engraver’s proof of the most beautiful 

view of the St. Louis Exposition, size 14 x 20, 
paper 20 x 24, ready to frame. 


Wall construction, F. E. Kidder .... 
Washing machine, C. C. Meyer 
Water cooler base, A. Major 
Water gage, E. C. Jordan .. 
Water gate opening or closing means, 

J. Collar 
Water heating attachment, L. S. Frost... 
Water purifying apparatus, C. L. Kenn 


773,647 
773,761 
773,879 
- 774,080 


A. 
773, 849 
773,864 


+ 173,943 
- 773,699 
774,114 


Weather boarding apparatus,; W. 8 


Weather strip, W. H. Taylor ......... « 773,689 
Weighing truck, automatic, W. M. Wade.. 774,008 
Well drill, expansible, J. R. Griffith...... 774,071 
Wheel, D. P. McQueen ............ ees ee eee 773,966 


machine for bending trough 
Richardson & Price... 


Wheel rims, 


section metallic, 174,108 


IF YOU SHOOT A RiFLE 
Pastot or Nhetyurt, OF make ¢ Buk 
Kye by sending three 2c. stamps tor 
the fdwe Hait-book “A,” 1% pages 
GREE. The latest Encyclopedia ct 
iteoitac Arms, Powders, Shot and Bullets. Men- 
. tion SCIENTIFIC AMERICAN. Address 
IDEAL MFG. CO., 26 U St.. NEW H AVEN, CONN., U.S.A. 


a 


LINDSAY 
LIGHTS 


equal in candle-power three 
ordinary incandescent gas lights on one- 
third the consumption. They MUST have 
merit. 600,000 sold since January Ist, 1904, 
all over the world where gas is used surely 
indicates MERIT. Their sale presents an 
opportunity for profit which should be 
investigated immediately. A postal will 
bring full particulars together with a copy 
of our beok ‘‘SomE ILLUSTRATED SUGGES- 
TIONS.’? Energetic people (the kind we 
want) will write NOW. 


LINDSAY LIGHT COMPANY 
Dept. ‘‘s** 
CHICAGO, U. S. A. 
Cables—‘*LINSLITE,” Liebers Code. 


THE PANAMA CANAL IS DESCRIBE 
‘from the engineering standpoint ia SCLRNTIEIG Aa Ett 
CAN SCHPLEMENT 1359, Price 10 conte, by cil. 
Moun & Comypunuy, Sfl Praosdwasy, New Fork City, and 
all newsdealers, 


oved Su 
Fox Typewriter 


Doy ourealize it would be suicidal for us 
to make the broad claims we do for the 
Fox Typewriter unless we could prove 
them Roint by point in competitive tests 
with all other typewriters? 

Seventy-five per cent. of our sales have 
been made under these trying conditions. f° 

THE REASON WHY , 

Itis in the mechanical construction pure; 
and simple. The Fox is an improved ma- 
chine built on the only lines that can be- 
used successfully in typewriter construc- 
tion—the lightest touch—unlimited speed 
—tabulator and two-color ribbon attach- 
ments, etc.—in fact, the most complete 
typewriter to be had at any price. 

SEND FOR CATALOGUE. 


FOX TY PEWRITER CO, Ltd. , 
; actory and Executive Office : 
826-840 


Ly 
Front &t., Grand Rapida, Mleh. ! 


SENSTITVE LABORATORY BALANCE, 
My N. Monroe Elopkins, ‘Chis “built-um" laboratory 
balance will weigh up to one poundand will turn with a 
quarter af a ndstuge stame. The halanee can be made 
hy any amateur skilled in the nee of tunla, anc it will 
work as well as a 8125 balance. Uhe acticle is acco. 
punted by detailed working (rewings showiug varivus 
stuges of the work. This article is Gontalued in S¢teN- 

] TeetC AMERICAN BOMELEMENT, No. LIS Price 
cenits For sale by MUXN & CO,, 461 Hroadway, Now 
York City, or any bookseller or newsdealer. 


THE DIESEL OIL ENGINE 


is fully described and illustrated in ScIEN.TIFIC AMERICAN SUPPLEMENT I505 
PRICE, 10 CENTS BY MAIL 
Order from your newsdealer or from 


MUNN @® COMPANY, 361 Broadwa 


: 
ed Superiority /) 
‘| 


f 


me 


y, New York 


The [deal E noyclopedia jor your 

desk, etther tn Office or Home 
A Five-Volume Encyclopedia 
if accompanied by a five years’ 


: Free 


subscription ($5.00) to THE COSMOPOLITAN. 


| WE SEND THE 
For $2. COSMOPOLITAN 
and 
The Encyclopedia 
Ege ee a 


FIVE HANDSOME VOLUMES 


Full Cloth Bound 
Gold Lettering 
Distinctly Printed in Plain Type 


A Necessity for Every Office 
And Every Home 


The One Comprehensive Encyclopedia in such form as to be kept on 
a desk ready for constant reference. 


No Business Man and No Home Should Be Without These Five Volumes, 
SOLD TO EVERY NEW OR OLD SUBSCRIBER TO THE COSMO- 
POLITAN MAGAZINE for $2.50, including one year’s subscription to 
|either THE COSMOPOLITAN or THE TWENTIETH CENTURY 
iHOME. For $3.00 you can have the Encyclopedia and both THE TWEN- 
TIETH CENTURY HOME and THE COSMOPOLITAN for one yeat. 


THE FIVE VOLUMES OF THE ENCYCLOPEDIA ARE SENT BY EXPRESS. THE CHARGES CAN BE PAID 
BY THE RECEIVER. IF Y®U WISH THEM BY MAIL, SEND 80 CENTS FOR POSTAGE. 


Address: THE COSMOPOLITAN MAGAZINE 
IRVINGTON, NEW YORK - 


those who wish to learn. 


promptly. 
echinery throughovt. 


Engineering Dept. 


NOVEMBER I2, oe 


The HOW and WHY of Electricity 


By CHARLES TRIPLER CHILD 
A book that all may read with understanding. 


New York Sun: 


13 Park Row, New York 


Sample copyof the Blectrical Review FREE, if requested 


Electrical Engineering 


and Experimental Work of Every Description 


Cc. F. SPLITDORF 


The buyer of a 


REMINGTON 
TYPEWRITER 


expects good service—and gets it. 


Remington Typewriter Co. 
327 Broadway, New York. 


The 
story of electricity stripped of tormule and written for 
Price $1, postage prepaid. 


“We know nothing that gives so 
much real help in so short a space.” 


Published by ELECTRICAL REVIEW PUB. CO. 


We have every facility for producing first-class work 
Our factory. is equipped with modern ma- 


17-27 Vandewater St., N. ¥. City . 


EO EE ED ef BRS 
—THE 


Cigars and cigarettes made from cigar 


Scientific American 


Wheels, slip preventing device fer rubber 

tired, M. J. Iselly ........0...0.00ee 773,942 
Winch, portable electric, J. Heywood..... 773,867 
Wind wheel, E. Pavon y Moraleda 773,976 
Windmill, Fr. J. Keppler .........:20000eee 773,752 ! 
Wood, deriving products from, C. M. Dob- i 


774,135 
! 773,855 


son 


mar 773,854 


Weedworking machine, FE. Rawsen 773,676 
Weven fabric ferming apparatus, T. Pert- 

VERE OS 8 a: teonsar ss esis dea tails a aie toltagetee SO aiaseNS See 773,808 
Wrench, E. Fisher ............ + 173,933 
Writing machine, J. Maynard 773,802 

DESIGNS. 
Chafing dish stand, A. R. Pritchard...... 37,204 
Christmas tree ornament, W. F. Simon.... 987,199 
Culinary vessel, F. H. Griswold 37,205 | 
Glass bowl, A. J. Sanford .......... ste 37,203 
Plate or similar article, J. Williamson.... 37,202 
Ring or similar article, E. Ciner .......... 37,200 
Spoon or similar article, G. E. Homer .... 37,201 
TRADE MARKS. 

Baking powder, Southern Baking Powder 

COS, sore Base Sead Saal eos ay alato take SRosaniia ee G50 4 43,009 
Beer, lager, Brauerei zum Munchner Kindl. 438,636 
Beverage made from fruit, sparkling, E. J. 

Cantin 45. cee hectiae ou ot dete benleattenatdes 43,613 
Beverage, tonic, H. K. Wampole & Co...... 43,615 | 
Beverages ana syrups for the same, aerated, 

B. H. McDonald .......ceseseeceeeeens 13,614 al 
Candles, Liljeholmens Stearinfabriks Ak- 

HHEDOLAS. side tase weiss oS siete wel sea a 43,637 | 
Chilblain cure and foot ’ 

Gale 43,619 , 
Cigars, H. H. Sanders .. 43,611 


baceo, I. Cordish .............0-00eee 
Composition, certain named, Rob’t H. In- 

wersoll & Bro, we. ce cece ese e cece ee eee 43,622 ; 
Corsets, corset steels, and busks, Herkules- i 

werke, Corsett- und Spiralfeder-Fabri- 

een Gs MO UB. icy Vee ein ts yea we beencte 43,606 
Drink, preparation for an_ effervescing, 

A. F. Willoughby ..............000005 43,635 
Dyspepsia and other stomach affections, 
| cure for, Zan-Dine Remedy Co........ 43,627 
; Feed for live stock, Toledo Elevator Co.. 43,638 
Flour, wheat, A. P. Woodson ...... 43,608 
Insecticides, certain named, Kentuc | 

pacco Product Co. 2.1... cee cece cece e eee 43,630 
Knit underwear, Bristol Manufacturing Co.. 43,626 
Lamps, mantles, and parts thereof, vapor, 

Sun Vapor Street Light  Co.......... 43,625 
Lubricating compound for electrical com- F 

mutators, A. S. Hickley .............. 43,621 | 
Medical compounds, certain named, Actien- 

Gesellschaft fur Anilin-I“abrikation.... 43,628 | 


UNDERWOOD 


ae ar 


TYPEWRITER 


Medicinal salts for certain named diseases, 
L. J. Barker 
Oil, mineral, Westinghouse Electric & Man- 


ufacturing CO. we. eee eee ec ee eee 43,631 
Oils, lubricating and illuminating, Valvo- 
line @il Co. ............ 43, 632 


Packing, asbestos and rubber, 


| | Paper, toilet, H. K. Gayetty.... Pr 18 
Atw R Ci ft High ! | Perfumes and toilet water, 
ays | e eves CMOS. wari Kropf acho istetse. ok Sader ns obs 43,617 
Periodical or magazine, Stumpf & Steurer.. 43,605 
‘a> Pulp, board containing ground leather, A. 43,623 | 
d Hm ARO ssissdenea cies “pialacd naka shares sue ¢-400s z 
5 Rubber hose, Jewell Belting Co...... 43,624) 
Tl Salt, Ludington Salt Co. of Milwaukee 43,610 
iy Shoes, leather, C. K. Sharood............ 43,607 
Tobacco, chewing, Gilbert Son & Co.43, 612, 43,633 
7 AW Toilet prepara tions, certain named, H. soaie 
Wampole & Co. wise cece cece cece ences ¢ 
Unanimously Voted to the i | Tonic and remedy for indigestion, in tablet ‘ 
A form, stomach, P. L. Abbey ........-- 43,629 
UNDERWOOD TYPEWRITER [3 | = 
LABELS. 
“Anisette Muggia,’’ for anisette, U. Muggia 11,540 
“Atlas,’’ for flour, Atlas Milling Co...... 11,531 
“Compliments of the Season,’* for cigars, 11.528 
American Lithographic Co. ............ 7 
& | “Corticelli 5@ Yard Spool Silk,’' for spool 
Y lee silk, Nonotuek Silk Co. ......... ae 11,546 
Sr. Louis, Mo. f E1 Romano, for cigars, Prieto & Ar 47556 
} Buel leg: ais ssid gesg ae soni ds siete eweetdees oeavsioie 
FIRST GRAND PRIZE, ST.LOUIS, 1904 , y ‘Warmers Poultry Weed,’’ for poultry food, , . 
Grand Diploma of Honor, St. Petersburg, 1904 UA q D. S. Ragon .....- 0... ee eee cece 11,539 
Diploma of Honor, Rome, & “Flor de Cuba,’' for tomatoes, R. Fonts.. 11,533] 
190 miN | ‘Flor de Tadema,’’ for cigars, Arguelles, 
Beard Pers Limo geal? \ ‘ Lopes - FEO hs A Aces poy Byana ckesess al tees Se 11,525 
: ran remium, Rome, h | ‘Ge-Ge,’’ for medicated co ; 
Ger BOT» 36, eiss-seyayeocoes vis aleieratens: ene doh 9 are's 11,541 | 
EN Fig Grand Diploma) )Ven- hI “Green Spring Valley,’” for whisky, es 
9 Harrison: C0.) i. este cae cee ewes 2 
Gold Mcial, Pan-Ameri- ‘ “Griscom’s Bone Marrow Liniment,’’ for , i 
can, Bult ale) 190 — medical compound, Steelman & ‘Archer 11,544! 
: Gold Medal, Paris 1300 “Habana Flor Fina,’’ for cigars, A. Kauff- 
TENA TMS ossclny Apple Buiter, for ‘appie batten 
SN a : , * 
ara Hyd, Heine C0e. oie ese erage 11,538 
cps : ‘ A \ 
ELECTRONS AND THE ELECTRONIC. BH? s Mutha ica, Sure FF OBS ay 56 
Theory are discussed by StR OLIVER LODGE in SCIEN- | “Hei Mustard D i oF tard 
TPS AMERICAN SRP LpMpNts 1428, 1429, 1430, | “dressing, a. J. Heinz Co. ne : apa 11,535 
1431, 1432, 14 Price 10 cents each, by | «tyeing Spanish Queen @lives,” for olives 
mail. Mann « Company, 361 Broadway, New York City, H. J. Heinz Co. ......... Lge destroy 11,537 
and all newsdealers. | “M. Waters’ Spanish Velveta, a Pure Skin 
at aera Food,’ for toilet’ cream, M. Waters.. 11,542 
os ane ~ “Mayflower,’’ for oat flakes, Albers Bros, 11,524 
Milling. C08 \ te'nce ei adaware tee teas ’ 
ON TYPEWRITERS “'Mercur i i 
y Quick Drying Stamp Pad for 
of all Makes H _Ink,’' for rubber stamps, E. A. Ronald- 11.549 
: 7 BOM 8. “COs na ciecerecare aie dee a tae eee oats wees 
“Moonlight,’’ for cigars, American Litho- ; 
tHiesce BrapHic CO. wes eeeeecceccee scenes eeees 11,529 
saa La Sale S “Organdie Glace,’’ for writing paper and 
Bosra j envelops, Whiting Paper Company.... 11,545 
vs Teun “Partagenos,’’ for cigars, American | Litho- ii 527 
. PT AWVIC. COs me asin aia: ean eta gaia tartare sacar oleae ’ 
“Phillips’ Genuine Home Made Sausage,’’ 
for sausage meat, J. Henning........ 11,532 
“Russet Cigar,’’ for cigars, G. H. Cro 41,524 
‘“‘Sabana,’’ for cigars, G. Drewry ....... 11,530 
“Sevate,”’ for medicine, H. J. Terwilliger. 11,543 
‘Sheffield’s Red Lion Tavern Coffee,’ for 
Coffee, T. A. Sheffield & Co.......... 11,521 
“Sole Saver,’’ for waterproof dressing for 
leather, W. H. Martin ................ 11,547 
“Thurston’s Synthetic Shellac,’’ for shellac 
varnish, F. W. Thurston ...........-. 11,548 
50 Years’ —— 
Experience PRINTS. 
“Could you hold a better hand?’ for playing ; 
cards, United States Playing Card Co... 1,138 | 
aM panel Engineer,’* for overalls, Heynemann & 1,136 
Ma agdahntehne ecedavaral len aged Noncge ee eEn SOLOS , 
“Victory Back, Initial Series Congress Play- 
ing Cards,’’ for playing cards, United 
States Playing Card Go. ..ssccceseseee 1,137 


Trade Marks, 
Designs, 
Copyrights, Etc. i 


Anyone sending a sketch and description may 
quickly ascertain our opinion tree whether an 
invention is probably patentable. Communica- 
tions strict] ycontidential. Handbook on Patents 
sent free. Oldest agency for securing patents. 

Patents tuxen through MUNN & Cu, receive 
Special Notice, without charge, in the 


Scientific American 


A bandsomely illustrated weekly. Largest cir- 
culation of any scientific igurmal: Terms, $3 a 
year; four menths, $1. Sold by all newsdealers. 


MUNN & CO,361 broadway, NewYork 


Branch Office @25F St. Washington, D.C, 


A printed copy of the specification and drawing 
of any patent in the foregoing list, or any patent 
in print issued since 186%, will be furnished from 
this office for 19 cents. provided the name and 
onmber of the patent desired and the date be 
enn Address Munn & Co. 361 Broadway, New 
ork. 

Canadian patents may now be obtained by the In- 
ventors for any of the inventions named in the fore- 
going list. For terms and further particulars 
addreas Munn & Co., 361 mee New York. 


DON’T BUY GASOLINE ENGINES 


all one cylinder en; gines; revolutionizing gas power. Costs Less to Buy arc! Less to 
SEND FOR CATALOGUE. T 


tionary or traction. Mention this paper. 


Poss s.- SPECIAL MANUFACTURING.” ° ~ 
DIES AND STAMPINGS TO ORDER.¢ 


-SPEC'L MACHINERY-MODELS-EXPERIMENT AL WORK; 


DROP FORGING DIES AND DROP FORGINGS. 
HAROWARE SPECIAL TIESeTo MANFD-T0 ORDER.SEND SAMPLES 
IQR DRAWINGS FORESTIMATES. WRITE FOR OUR BOOKLET.| 


THE GLOBE MACHINE~& STAMPING CO. 
970- HAMILTON S.T.. CLEVELAND; OHIO. 


ren 
[ MACHINES, | Corliss Engines, Brewers’ 


anal teittlers| Macbinery. THE VILTER 
ALF. CO., $65 Clinton St., Milwaukee, Wis 
CHEMICAL EXAMINATIONS 24x 


DR. H.C. STIEFEL, Bissell Block, Pittsburgh, Pa. 


MODELS i EXPERIMENTAL WORK. 


nventions developed. Special Machinery. 
Es V. BILLAARD, Fox dere Franklin Square, New York. ' 


Metal Specratties ant 
Sernest Ma ntirach ed, 
HOEFT & MOORE, Chicago, U.S. A. 

WORKS Tibia & ranicuet Sratcts 


Dies, ee Models an Special Machinery, 


MODEL AND EXPERIMENTAL WORK. 


Electrical and Mechanical Instruments. Small Mach’y. 
EDWARD KLEINSCHMIDT, 82 W. Broadway, New York ' 


LS Rous A 


Tools and Special Machines, 


CAGO MODEL WORKS 
SE MADISON S? CHICAGO, /£4. 


E FOW CATALOGUE OF MODEL SUP PLIE 


ESTABLISHED / 3 57. 


Ties, Models 


43,634 and Experimental Work. General Machine Work. 
PH. J. BENDER & Sens, Inc.. 8% Frankfort St.NewYerk . 
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| Jewel worker wanted for making and finishing jewels 
for sigh-class scientific and electrical instruments. Goud 
position for theright man, competent to select materials 
and take charge of and de such work. Address, stating 
experience, reterences, and wages, to 
ANDREW C. WILLIAMS, 
Post Office Box 2,608, New York’ City. 


DRYING MACHINES. 


GAs : ENGINES and ‘gad oe to Run Them. Every 
user needs it. Simple, practical and up to- date, 

30) pages, 175 illustrations. Price, postpaid $2. 
KAY & BRO., PUBLISHERS SPRINGHILL, O. 
SEND FOR 


FELES . CATALOGUE 


Ww: & D. MOGEY. 
BAYONNE CIT Y...N. 


E. WORRELL 
Syannibat Mo. 


Casting and Drawings of Gasolene En- 
incs. Automobile Supplies. Automo- 
iles $195 up. 

Read Dr. Dyke's Books on Autos. 
DR. A. L. DYKE - 311 Pine, St. Louis 


Dr. Dyke Send stamp if coven tent 


1 THE FRANKLIN MODEL SHOP 


Inventers, amateur machmists, schools and colleges furnished with au 
thing in metal from a single Piece to a cemplete working model. 
Drawings and designs worked out from inventors’ ideas. Write fer 
estimates. Send for booklet No, 9, free. 


PARSELL & WEED, 129-181 W. 81st St.. New York 


“We Analyze Everything” 


AT REASONABLE RATES 


Should you want to know what is contained in any 
preparation or product, address 
THE ELLSWORTH LABORATORIES 
Max D. Slimmer, Ph.D. 
Suite 406, Ellsworth Bldg., Chicage 


ANew Article 
on Radium... 


43622 WUNN & COMPANY ¥€ ¥ 2 361 Broadway, 


By PROF. E, RUTHERFORD 


is published in ScIENTIFIC AMER- 
IcaN SUPPLEMENTS 1502 and 
1503. Price 20 cents by mail. 
The article contains the very latest 
information on the subject, de- 
scribes interesting laboratory ex- 
periments with radium, and is very 
fully illustrated. No more au- 
thoritative contribution to radium 
literature has been published. 


New York 


Blasting? 


| accuracy, reliability and quality, the highest development in gunmaking. 


Use Star Electric Powder Fuses, 

Star Electric Exploders, Star 

Time Fuses and Push Down Eat- 

teries. They make blasting sure and 

sate. Send for information. 

STAR ELECTRIC FUSE WORKS 
Wilkesabarre, Pa. 


STER 


REPEATING RIFLES FOR HUNTING. 


Shoot a Winchester once and you will shoot a Winchester always: That’s | 
because Winchester rifles after a test of over thirty years represent today in 


Whatever your preferences may be, seme one of the nine different Winchester 
models will surely suit you; for they are made in all calibers, styles and 
weights. Use Winchester guns for all kinds of shooting and Winchester 


cartridges for all kinds of guns. They are for sale by dealers everywhere. 
See our Exhibits at St. Louis in Manufacturers and Fish and Game Buildings. 


WINCHESTER REPEATING ARMS CO., NEW HAVEN, CONN. 


Do You Want Good Information Cheap ? 


Write to us and we will refer you toa SCIENTIFIC AMERI- 
CAN SUPPLEMENT that will give you the very data you need. 


SCIENTIFIC AMERICAN SUPPLEMENT articles are written by 
men who stand foremost in modern science and industry. 

Each ScIENTIFIC AMERICAN SUPPLEMENT costs only 10 cts. 
But the information it contains may save you hundreds of dollars. 


Write for a catalogue of SUPPLEMENT articles. It costs 


nothing. 
Act on this suggestion ! 


MUNN & COMPANY 
36! Broadway, New York 


UNTIL YOU INVESTICATE ® 
“THE MASTER WORKMAN,” 
atwo.cylinder gasoline engine superior to 
Quickly, easity started. No vibration. Canbemounted onany wagen at small cost—j Test ble, sta- 


E TEMPLE: PUMP O0., Mirs., Meagher & 15th Bte.,Chicago, THIS 1S OUR FIFTY-FIRST YEAR. 


ws 


Spee@u aovut oweuty mues per hour. Will climb all or- 
imary grades. 
Write for catalogue 


WALTHAM MANUFACTURING CO. 
Waltham, Mass. 


PR®MPT DELIVERIES 
Packard Motor Car Co,, Dept. 5, Detreit, Mich: US.A. 
si New York AGENTS "7M -A.L,A.M. 
Packard Meter Car Ce., ef New Yerk, 317-319 W. 59th St. 


GAS and GASOLINE 
: For All Work. 


Stationaries, Portables, Hoisters, Pumpe 
ers, Sawing & Boat @utfits. 


Sena for Catalogue and Testimonials 
State Your Power Needs. 
CHARTER GAS ENGINE CO., Box 148, STERLING, ILL. 


TO PROVE iat Dsus “ Tip-Lep” is 
the best and simplest device fer making 
100 cepies from Ferieritton: and 50 
copies from typewritten original, we wi 
ship santilete dup! Yostor, cap size, 


without deposit. on ten (10) 
days’ trial, 

trade discount of Net ; 
$34 per cent, or 


Price 7,50 leas 3 
Te Folix A.B. Daus Duplicator Co., Daus Bldg, 111 JohnSt., Sew York 


Ail varieties a sowear prices, Best R urd t 
Track and Wao: of Stock Serres made. ' 
@lav Whi nvetful acticies, inciuding sates. | 
Rewing Vachines, Hinyclesy. Fuuls, ete pay 
Money. Lists ¥* Tet. CHICAGI) SCALE CO. Chita LIL . 


Qur Micrescopes, bicrotames, 
Laboratory Glassware, Chemical 
Apparatus, Chemicals, Photo 
Lenses and Shutters, Field Glasses, 
Projection Apparatus, Photo-Micro 
Cameras are used by the leading 
Laboratories and Government De- 
partments Round the World. fatalogs 


Bausch & Lomb Opt. ‘Co. 


ROCHESTER, N. Y. 
New York Chicago Boston Frankfurt, G'y 


STALE CONTIG 
43.00 peepold inf 
ey want civ hdew. 


ATIDS 44 Fast 
OF LOLLAKS, 


Bt. 
Tavs 
Exporirica 


Bao Tows, 


mr Bahibse 


WASHBURNE’S 


weed FASTENERS 


improved 


The Fastener with a BLLL-DOG GRIP 
Men finé comfortand utility in their use. Applied to 
‘Rey Chain and Ring, 25¢. 
_Drawers Supporters, 20¢, 
Cuff Holders, 20c. 
Searf Holders, 10e. 
\ -Little but Never Let Go- § 
tet HoRs pn! 
F Untoloe we Yee, 


American Ring 
Company; 
Vent. 40 
Waterbiry, 
Conn. 


Soild 
Everywhere, 


Scientific American 


1854-1904 
WaLTHAM WaTCHES 


HAVE STOOD THE TEST OF TIME. 


"*The Perfected American Watch,’" an illustrated book off 


interesting information about watches, free upon requeste, 


AMERICAN WALTHAM WATCH COMPANY, 
WALTHAM, MASS. 


Ww. L. DOUGLAS MAKES AND SELLS MORE MEN’S $3.50 
SHOES THAN ANY OTHER MANUFACTURER IN THE WORLD. 


The reason W.L. Dou glas $8.50 shoes are the greatest sellers 
in the werld is because of their excellent style, easy fitting 
and superier wearing qualities. If I ceuld shew yeu the dif- 
ference between the shees made in my factery and these of 
other makes_and the high-grade leathers used, yeu weuld under- 
stand why L. Deuglas $3.5¢ shees cest mere to make, wh 
they hold Yineir shape, fit better, wear longer, and are ef greater 
intrinsic value than any other $3.50 shee on the market teal y and 
why the sales for the year ending July 1, 1904, were #%6,263,040.00. 
W.L. Beuglas guarantees their value by ‘stamping his nameand price 
on the bettom. Look for it—take no substitute. Seld by shoe dealers 
everywhere. 


Superior in Fit, Comfort and Wear. 


“Thaveworn W. L. Dountas $3.50 shoes for the last twelve years with ‘ 
absolute sutisfaction. 1 find them Superor in fit, comfort and wear ' 
rom 85.00 to $7,002? 
— BS. Me CUE, Dept. Coll.. UO. 8. Int. Revenue, Richmend, Va 
wy. L. Douglas uses Corona Coltskin in his %&3.50 
shoes. Corona Colt is conceded to be the finest Patent Leather 
made. Fast Color Eyelets used exclusively. 


ES W.L. DOUGLAS, Brockton, Mass. 
PRG ES Sey IRIE ND a ang a hate ee 


t 
IL to ethers « png 


The Largest Stock of Fine Slides. 


Includes every subject, Scientific, Professional, 
We also sell the best projecting lantern made. Send for full information, 


LANTERN SLIDES ? 


Artistic, Historic and Popular. 
stating subjects. 


oo Machi nery LP 


Quality and Price, both right 
| Bano SAWS, JOINTERS. SAW TABLES, - 
3 | BANO SAW BLAOES 
| 
' 
! 


| Parquet Floors & Specialties 
Moore’s Floor Wax ; 
Moore’s Patent Rests __,: 
Send for PRET 
ILustrited fATALOGTE 


E, B, MOORE & Coa. 
76 Wabash Ave., Chicaga 


Raters ad ke. 
Catalogue tells the rest 


CRESCENT MACHINE Ce. 
, 280 Main Street, Leetonia, 0., U. 


ten Moving Picture Machines, Films. 


STEREOPTICONS, VIEWS. 


If you contemplate go- 
ing inte the public en- 
tertainment business, 
write for catalogue No. 
9, which gives detailed 
jnformation and prices 
of Moving Picture Ma- 


Auto Fur Coats, - $20.00 up. 
Auto Rubber Coats, - - 6.00 a 
Auto Cravanette Clothing. 


Responsible parties 
usihg our machines can 
rent mov ne pieture 
films for one night, or Re, wee 
KLEINE % oO. 


ICAL 
52 State Street, Chicago, Til. 


a | A Rig Free Catalog 
[E. J. WILLIS CO. 2 Park Place, N. ¥.' 


A Magic Lantern fer shewing re | 
bry Prints, Cuts, Illustrations in Boeks, 
Morfels and “Speximene on the Screen w:thout j 
vious Dilllisatly lighted and 
natural colors. ee Bead for oftealar. 
Williams, Brown & Earle 
Dept. 6, 918 Chestnut St., Philadelphia, Pa. 


paelimi alsin’ An Jdeal 
SKELETON 

WATCH base . 
READY FOR Christmas 
DELIVERY 


Gift 


OCTOBER Ist _ 


WATCHES 


Our New Skeleton Watch not only shows you the time, but how time is made. 
time at that. Ready for delivery October 1st. For sale by all Jewelers. 


THE NEW ENGLAND WATCH CO., 37 @ 39 Maiden Lane, New York 
7 Snow Hill. London, England 


Curtain Rises 


Zhe 
On the World 
hy the time of the 


EKI.GIN WATCH 


Every Elgin Watch is fully guaranteed. All jewelers have 

Elgin Watches. ‘‘Timemakers and Timekeepers,” an 

illustrated history of the watch, sent free upon request to 
ELGIN NATIONAL WATCH Go., ELGIN, ILL. 


chines , Films, Stereopti- S = 

gonsarid Views, . We offer Yankee Spark Plugs, - - -00 , 
lependable apparatus 5 H 

Sel Hews Only eee Yankee Electrical Cut-Out 

ond-hand goodsfor sale. Switches, - - - - - - 1.50 ; 


Accurate : 


NOVEMBER 12, I904. 


a 


OLD GALVANIZING. 


AMERIGAN PROCESS. NO. ROYALTIES, 
SAMPLES asp INFORMATION on APPLICATION. 


NICKEL 


Electro- ~Plating 
Apparatas and Material. 


Hanson a Vz VanWinkle 
1D a. 
Newari. Ne J. 
92 William St., N.Y. 
30 & 32S.Canal St. 
Chicago. 


‘ATA GLANCE 


that Ford’s Weather Strip is different 
from all others. Its peculiar construction 
renders it absolutely air-tight. It is made 
entirely ef Southern pine, treated with oil, 
and willneither wear out norrustout. It is 
} inexpensive and easily applied to all doors 
and windews. \w ill not warp, shrink or bind. 
Send for FREE sample and prices. 


Agents Wanted Everywhere 


CHARLES J. FORD 
No. 225 Senior Building, Holyoke, Mass. 


THE OBER LATHES 


For Turning Axe, Adze, Pick, 
Sledge, Hatchet, Hammer, Auger, 
Kile, Knife and Chisel Handles, 
Whiffletrees, Yokes, Spokes, Porch 
Spindles, Star Balusters Table 
and Chair Legs and other irregular 
work. 


(ecm Send for Circular A 


iF LECTRO- MOTOR. SEMPLE, 


HOW TO 

i make.—By G. M. Hopkins. Description of a small elec 
. tricmotor devised and constructed witb a view to assist. 
ing amateurs two make a motor which might be driven 

| with advantage by a current derived from a battery, and 
which would have sufficient power to operate a foot 
lathe or any machine requiring not over One man pew- 
er. With Il figures. Contained in SCIENTIVIC AMER. 
ICAN SUPPLEMENT, No. 64.1. Price 10 cents. To be 
had at this office and from ail newsdealers. 


= TOOLS 


FOR MECHANICS. 


Send for Free Catalogue No. 16 B. {% 
The L. S. Starrett Co., Athol, Mass., US. A, 


Tae. sig “Common Sense” Clip 


If it wasn’t the best clip in the mar- 
ket we wouldn’t advertise it. We 
want you to try it. Send five two- 
cent stamps (ten cents) and we will 
send you a sample box of 100 by mail 
postpaid. 


The Book-Keeper P: blishing Co., Ltd. 
Dept. C, Detroit. Mich. 


10c. a Box 


| 


|The Apple 


i For Gas Engines, V.swiunhes, 
Automobiles, ete, 
Nemere belt, battery and cemmutater 
trebles. Dirt and waterpreef. Easily 
attached, increases power and . 
speed. Send for full particulars 
en eur storage batteries, span iS 
| coils, timing devices, spark 
plugs, and all kinds ef igmitien 

apparatus. 


The Dayton Electrical Mf2Z, Co. 
88 Reibold lay. Dayten, Ohte. 


Keystone Tire Extinguisher 


Does the Work of 50 Pails 


Examined and approved under the 
standard of the National Board of Fire 
Underwriters. Helps secure lowest 
Insurance rates. Superior to water 
pails, powders or grenades, because it 
quenches all fires (including oil or 
varnish) anywhere. At your dealer’s, 
or of us direct. Send for free 
booklet. Liberal proposition to agents 


AMES BOYD & BROTHER 
18 North Fourth Street Philadelphia 


Mfrs. of Fire Protection Equipment 


1 


| 


‘You Get the Sensation 


oe absolute cuntre! in handling this practical screw. 
driver. Reversible, automatic, interchungeabie. For 


‘Two distinct and separate 


driving and drawing screws. 
Each with three 


spirals each working independent. 
bits. Send for catalog. 


‘ GOOOELL- PRATT COMPANY 


Greenfield, Mass. 


A True and Tri. 
umphant answer to 
the demand for the 
only 


Automatic 
Hand Winder 


ERS everrroduced. Winds 
the finest wire. Perfect adaptability for hand or power 
| work with mandrel in vise or lathe. Made in two sizes: 
No. 1, capacity to 3-32, $1. 255 No. 2, capacity to 3-16, 

; :-§1.75, By-mail, postpaid. - 


: THE BEST TOOL CO., 75 Sherman St., Boston, Mass. 


GaRDMERDIESTORR. 


| a CH BESLVECO caicaco niuse 


| 1 to 21 Clinton Street. , 


Patent 
Applied for 


